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Summary of Meeting:

The meeting commenced at 2:00 pm. The attendees were asked
to introduce themselves.

Terry Viccars explained that his company’s name wasg
Escalator Information Systems.

Andy Stadnik discussed the U.S. petition process, and
explained that anyone can petition a U.8. Federal Agency. Scott
Snyder described that he had been attending ASME Al7 meetings.
Debbie Tinsworth explained that the U.S8. CPSC had become involved
in escalator safety as the result of a petition to make
escalators safer.

Terry Viccars began the presentation by stating that he did
not wish to discuss the injury issues. Then he and Keith Sutton
presented information and several studies (see attached) about
their EIS System™. They also answered several questions about
their product.

The meeting ended at approximately 3:00 pm.
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IMPROVING PASSENGER SAFETY

Escalator Information Systems has conducted extensive research into the impact of the EIS
System™ on the public and its ability to improve passenger safety.

Studies have been carried out at various North American locations by respected independent

bodies such as The Behavioural Team of Toronto, Canada and Airport interviewing and
Research of White Plains, New York to determine answers to questions such as:

Do passengers actually notice step messages when riding escalators

vy

Is the step messaging still effective in busy environments such as airports

To what extent do riders recall the EIS System™ safety messages mounted on the risers
of escalators steps compared with the existing code safety notice attached to escalator
balustrades

Can messages be recalled freely without prompting by researchers

Are the public favourable to this method of displaying messages

_ . —

s there a positive change in passenger behavior when the EIS System™ safety
messages are installed

Does the introduction of signage into the escalator step riser itself present any safety
hazard to passengers

L T T

Does passenger awareness increase with repeated expaosure to the product

Full copies of all studies conducted so far are available upon request. A summary of highlights
from the resuits of each study follows.




Study - Effectiveness of Escalator Riser Signs for commercial and Safety Messages
o -

Location - L. B. Pearson International Airport, Toronto, Canada
onducted by -  Ben Barkow, Ph. D. Behavioural Team

During the three study phases the highest passenger free-recall rate for the mandatory code escalator safety notices
located at escalator entry points was 4% and the highest passenger free-recall rate for any stationary sign in close
proximity to the escalator was 7%.

The highest passenger free-recall rate for EIS System™ safety messages was 48% rising to 80% when prompted by
a researcher.

A very favorable response was received to the question ‘Did passengers think EIS safety messages were a good way
or poor way to convey safety information to the public’. Positive rates ranging from 63% to 87% were recorded for
the three separate phases of the study.

People gave the following reasons for their favorable response to EIS safety messages:
‘The messages are at eye level’
‘You have to look down and watch your feet when getting on’

‘Gets attention, animated’

LRI

‘The more information provided, the more good it can do’

In the ‘Conclusions’ section of his report Ben Barkow writes:

.n the public’s best intergst, the most gratifying results of the test were the recall numbers achieved by the escalator
safety warmning messages. The greatest increases in unaided to aided recall rates occur with safety messages,
signifying that once reminded, riders are now more aware of escalator safety’....

‘Add to this the noted change for the better in rider behaviour, ie. an 18% reduction in baggage cart usage on the
escalator and a 22% reduction in persons at risk on the escalator by not holding the handrail, it can be concluded that
escalator step messages are an effective means to modifying rider behaviour for the better'.

Study - Accidents and Proto-Accidents following Installation of the EIS System™ at a MARTA
Station

Location - Peachtree Subway Station, Atianta, USA

Conducted by -  Behavioural Team

j ‘The MARTA escalator, which showed minimal safety mishaps before installation (of the EIS System™),
showed no change after’.

= ‘A number of individuals with visual or motor impairments were observed using the escalator after
modification. No problems were observed’

v-?' ‘Given the representativeness of conditions of observations, the number of events noted, it is concluded that
there has been no increase in accidents on this installation’

In the *‘Conclusions’ section of his report Ben Barkow writes:

It can be readily observed on the videotape that some riders appear to be looking at the messages and that the length
of their fixation suggests they are taking time to read the message’.




Study - Impact of EIS Safety and Commercial Messages
ocation - Dallas/Fort Worth International Airport, Texas

Conducted by -  Airport Interviewing and Research

\

‘Messages delivered by the EIS System™ have an immediate and high impact on air travelers and airport
users’.

‘Prior to the escalator being modified by EIS only 6% of users identified the mandatory safety messages
located on the escaiator balustrade’.

‘After modification, the safety messages delivered by the EIS System™ provide strong impact awareness.
51% of users recalled one or more safety messages - a very significant increase’,

‘Safety messages delivered by the EiS System™ are very well received by the public. 65% thought they
were excellent or very good'.

‘Messages did not detract from the attractiveness of the escalators’.

e vk

‘This unique method of signage has high impact and strong recall value'.

Optical Research and the EIS System™

Escalator Information Systems introduced the EIS System™ to Professor Theodore Cohn of the School of Optometry
at the University of California. Professor Cohn has published a number of papers on what he has termed the
‘Wallpaper lllusion’, a phenomena believed to cause disorientation and falls on escalators. Professor Cohn, who
estimates that the ‘Wallpaper lllusion’ is responsible for an average of 2 falls per escalator per year, is of the opinion
that the EIS System™ has the potential to 'bréak up' the effect by allowing passengers to clearly identify the profile of
each step.

Professor Cohn writes:

I was fascinated to read of your progress in improving escalator step risers. The economic advantage to users in
retrofitting your device ...... seems very clear. You may appreciate then that your invention may potentially have
another advantage. It may actually interrupt the chain of events that leads to some falfs on escalators.

{ would fike to efaborate on that idea.

The ‘wallpaper iflusion’ arises when physically periodic structures (such as the step riser or the tread itself) are seen
Dby a binocularly normal individual. Because of the periodic structure, adjacent or even separated simifar points on the
target can be mistakenly fused (‘false fusion’) by the binocular coordinature apparatus. The result is a visual iffusion
that misinforms the viewer as to the location of the target. A subset of the normal population cites disorientation as a
manifestation of this illusion. But worse can happen. If the target is a step riser and if the viewer is using distance to
qauge his or her own vertical orientation in space, a fall may be precipitated by such an illusion.

Your invention, brought about for quite different purposes, might actually interfere with the illusion and thereby prevent
falls’,

Theodore E Cohn PhD, Professor of Vision Science, School of Optometry, Berkeley, California
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Metropolitan Atlanta Rapid Transit Authority, Atlanta, Georgia
Safety Messages every third step INSTALLED: FEBRUARY 1834
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O’Hare International Airport, Chicago, lllinois
Safety Messages every fourth step INSTALLED: JULY1985
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Dallas / Fort Worth International Airport, Dallas, Texas
Advertising Signage with Safety Messages every sixth step

INSTALLED: MAY 1995
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Dallas / Forth Worth International Airport, Dallas, Texas

Advertising Signage with Safety Messages every sixth step (blank steps for emphasis) INSTALLE: MAY 155
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Dallas / Forth Worth International Airport, Dallas, Texas
Advertising Signage with Safety Messages every sixth step INSTALLED. MAY £905




SAFETY SIGNAGE AVAILABILITY

AVOID SIDES

NO STROLLERS

NO BARE FEET

FACE FORWARD



UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELIFY » DAVIS - IRVINE - LOS ANGELES » RIVERSIDE - SAN DIEGO - SAN FRANCISCO EANTA BARBARA - SANTACEUZ

VISUAL DETECTION LABORATORY SCHOOQL OF OPTOMETRY
BERKELEY, CALIFORNIA 84720

November 10, 1993
1 8 NOV 1993
Mr. Terry Vicars
Escalator Information Systems
Leve] 17, Bank of New Zealand Tower
125 Queen Street
P.O. Box 3683
Auckland, New Zealand 1001

Dear Mr, Vicars:

I was fascinated to read of your progress in improving escalator step risers. The
economic advantage to users of retrofitting your device, whether to display advertising or safety
messages, seems very clear. I gather that Jack Fruin has mentioned my research related to the
wallpaper illusion. You may appreciate then that your invention may potentially have another
advantage. It may actually interrupt the chain of events that leads to some falls on escalators.
I would like to elaborate that idea, as it bears on my reply to your generous offer to provide an
assignment.

The wallpaper illusion arises when physically periodic structures (such as the step riser
or the tread itself) are seen by a binocularly normal individual. Because of the periodie
structure, adjacent or even separated similar points on the target can be mistakenly fused
("false fusion") by the binocular coordinative apparatus. The result is a visual illusion that
misinforms the viewer as to the location in space of the target. A subset of the normal
population cites disorientation as a manifestation of this illusion. But worse can happen. If the
target is a step riser and if the viewer is using its distance to gauge his or her own vertical
orientation in space, a fall may be precipitated by such an illusion. One might quite reasonably
ask whether your invention, brought about for quite different purposes, might actually interfere

7ith the illusion and thereby prevent falls.

Another issue is relevant here. Your documentation leads one to assume that only risers
have been the focus of your work. An important question is whether you are also at workon a
comparable retrofitted tread. Of course the tread will become soiled more easily than the riser,
but the tread is seen as much or more. On downgoing machines, risers are not seen by riders.

My research, which is recapitulated in the enclosed reprints, examined three related
issues, all pertinent to treads only. First, we asked whether the wallpaper illusion might gives
rise to visual disorientation. Our results are consistent with that idea, for treads. We did not
test risers. Second, we asked whether it would be possible by some strategy to modify the look
of the tread and so reduce disorientation. We have been successful at that and have developed
a prescription for adopting other tread marking strategies. Finally, we have measured postural -
instability and have been able to show that tread marking can lower instability, We have not
studied falls except insofar as we have categorized them. A sizable fraction of escalator falls

Telephone: (510) 6425076 Fax: (510) 643-5109 eMail: TECohn&sensitivity berkeloy.edu



can be attributed to a disorientation-like scenario, based upon victim's reports. Of these, some
may be attributable to viewing an escalator tread. Some might also occur due to viewing the
riser. The relative amounts of each can only be speculated on at this time. However, it is
interesting to note that the incidence of falls on upward moving escalators exceeds that for
downward moving machines. (This is not the case for stairs). Hence, there is some evidence for
a potential role of escalator risers in inducing falls.

There are a number of assignments that I would consider. They are listed in order of
complexity. Generally, one would not move to an elaborate study unless results from an earlier
study warranted taking the next step.

1) Examine an implementation of your invention so as to estimate its likely

impact on disorientation as might arise from step risers. Such a study would

involve some photometric measurements on your product (for which a sample from you
would be required) and would attack the question of whether it might reasonably be
expected that the invention would have a beneficial effect as regards visual
disorientation. Color would be considered. This project would have a duration of about

1 month and cost about $4,500 if conducted as a grant to the University of California.

2) Study visual disorientation with plain and marked risers for

normally-sighted individuals. This study would involve a laboratory examination of

a sample of normally-sighted persons. Subjective disorientation would be estimated

with both marked and unmarked risers using techniques developed for earlier studies

(e.g. Perception article). The study would answer the question as to whether marking,

as supplied in your invention, lessens disorientation. Color alternatives can be

examined experimentally. One hazard here for you is that the number of color choices is
virtually limitless. On the other hand, if color does make a difference it should be
possible to gain a first order idea of directions to pursue with a minimum of testing.

This project would require about two months and cost about $15,000.

3) Postural instability and a marked riser. This study would examine postural

instability while observers viewed both marked and unmarked risers in a laboratory

setting. The study would answer the question of whether the marking system specified

by your invention beneficially affects postural stability. Color can be incorporated as a

separate independent variable here if desired. This project would require the purchase

or lease of a postural stability measuring apparatus. The project would require about
three months time and cost about $22,000 plus cost of postural sway equipment.

3a) This study repeats (3) in the field. It thus requires an escalator facility with an

without your system installed. If you plan an installation at some future point one

would be tempted to test before and after so as to minimize extraneous influences. The

cost would be the same as for (3).

4) Basic studies of superimposed patterns. This study would supply basic

information related to a question that is central to applied issues that are of more direct

interest to you. The question is this. If two patterns are superimposed, (in your case
the two patterns are the cleat structure of the riser and the advertising or messaging
insert) how much influence does each exert over the incidence of "false fusion”. What
does it take to defeat false fusion? Such questions would be attacked in the laboratory
using images displayed on a high resolution video monitor and human observers whose

binocular eye positions were monitored. Then an objective endpoint could be used as a

proxy for subjective disorientation and for the more difficult to measure postural

instability. Color issues could be attacked in such a setting. At this time it is difficult to
estimate the cost of such a study.



5) Escalator falls. This is the most ambitious and time consuming project. It requires
identifying a sample of at least one dozen machines fully equipped with your invention
plus a matched sample (matched on especially the distribution of ridership ages) of
untreated machines. Accident statistics would have to be kept for as much as a year and
accident reporting might have to be refined in advance so as to objectively record the
pertinent details. Before/after monitoring would be a slightly inferior alternative to the
matched controls. The question posed in this study is whether the invention lessens the
incidence of falls. I cannot at this point predict whether it would or would not. The
color issue could be examined in a subsequent study. A key factor is that only falls on
upward bound machines could be affected by the marked risers. Marked treads would
greatly extend the power of such a study to demonstrate an outcome should the effect
exist. It may be appreciated that a positive finding would have important public health
and safety implications. It will require some work to plan and estimate the cost of such
a study. In any event it would not be prudent to consider such work unless and until the
foregoing smaller projects yield results that are favorable.

You may be aware that transit properties, which are majors users of escalators, suffer
their most significant economic losses on the escalators themselves. Rolling stock, station fires,
muggings, and the myriad of other possibilities are far less numerous and far less costly.

You may select from amongst three different ways of arranging the assignment. You
can engage me as a consultant, paying me directly for whatever work is done. I view this as the
least desirable means because I would have no access to the University facility for subject
testing, should you consider projects beyond the first. In addition the results would not
ordinarily be published. A second choice is to supply a gift to the University earmarked for my
research in this area. This is the most convenient approach for me, but it has the disadvantage
for you of not supplying you any means of control over the questions that I choose to study. The
final choice would be for you to respond to a grant application, written by me and formally
transmitted by the University, describing in whatever detail you seek, the research, the
approach and the cost and schedule. This affords you maximum control over direction. It
would be however, the most expensive, because the University imposes an overhead charge of
just under 50% of the direct costs of conducting the research.

I would be most pleased to discuss these possibilities with you further. If you find an
agreeable way of granting an assignment, I would be enthusiastic to begin work as early as
April of next year. In addition, I would propose to involve my colleague, Dr. David Lasley. You
will note that he co-authored several of the relevant publications. He also brings a special
expertise to the situation having served as an expert witness in a successful liability case
related to an escalator fall likely to have been caused by disorientation. Please let me hear of
your perspective on these possibilities.

Sincerely yours,

ks S Gl

Theodore E. Cohn, Ph.D.
Professor of Vision Science
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Woallpaper illusion: cause of disorientation and falls
on escalators

Theodore E Cohn, David J Lasley
Scheot of Opiometry, Univarsity cf California, Berkeley, CA 84720, LA
Received 2% March 1EEE, in revised form 2 Apri 13%0

Abstract. The wallpaper illusion. first described over a2 century 2zo. can occur when a person
with normal binocular vision views a pattern that is periodic in i horizenial meridian of the
visual field. Escalator ireads present such a pattern. Evidence is presented favering the view
that disorientation experienced by escalator riders is caused by tais illusion. Possibly some of
1he estimated 60000 escalator falls occurring in the United States e2¢h vear are linkzcd to it

1 Introduction

Stairs. elevators. and escalators are the mest common ways in which people travel
vertically, Escalators are unique in that theyv all provide sssentially the same visual
stimulus 1o the human obszrver. Consider the visual stimuli available 10 an escalator
rider poised ¢ board the machine from the top. Ahead and down z2r2 the treads.
To cach side of these arz the featureless buffed stainless steel skiris. The tread
suriace is markad by ahernating cleats and grooves. each zhout * mm wids. Usually.
though not alwavs, the grooves are painted black at the me of manulzcture. The
cizais are initially polished and retain a bright appearance Zue to continuous abrasion
from users’ fooiwear. We have made measurements showing that this siimulus is
approsimately a triangle-wave grating.* If the rider is looking at nearby trzads and is
of average height. the grating has a spatial frequency of zbout 6 cyeles deg™*. which
has been shown Campbell and Green 1965 to be the maost visibiz spatial frequency
in the fovea of the light-adapted eve. Contrast of a target is defined by the maximum
deviation from average brightness. It is a parameter that stirongly determines stimulus
visibility :Stromever and Klein 1874 The contrast of tnis graiing about 0.98) is
uncommonly high compared to the contrast of other target: most usually encountered
in our environment. The escalator skirt with its far broadzr spectral content and far
lower contrast can scarcely compete with the powerful visual stimulus provided by the
escalator tread.

Now consider the conditions likely to lead to the *wallpaper illusion’. an illusion of
depth described first by Helmholtz (1909/1962). It occurs when the two eves adopt
an angle of convergence that is inappropriate to the actual distance of the object but
which, because of periodicity in the object, allows fusion to take place. The illusion is
described as ‘disorienting’ (Blakemore 1970} and has been recorded for periodic
stimuli other than wallpaper (Ittleson 1960). It would seem that the escalator tread®,

[ uminance measurements were made with a Spectra Pritchard Photometer. Wear round the
cleats tends to sharpen the reflectivity function away from a square wave, that might be
expected on geometrical grounds, towards a sawtooth patiern. Luminance measurements reveal
strong periedicity under a variety of commonly encountered lighting conditions.

I The periodic structure of the cleat-groove arrangement of the escalator tread is necessitated
by the presence of comb plaies at upper and lower thresholds, mandated by code A17.1-1981
{Safety Code for Elevators and Escalators 1981 (New York: American Society of Mechanical
Engineers}]. Interdigitation of comb-plate and tread allows for smooth, safe transition from
moving 10 stationary surfaces. These same considerations apply to the step riser of the

escalator, to the surface of cenain moving walkways, and 1o varieties of flooring that contain
periodic patterns.
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with its strong periodic nature, might give rise to the same illusion. Figure 1
illustrates this viewing situation. If the two eves fixate a2 common pointb then the
images to both eves will be fused. Under these conditions of viewing a normal
percept should result because the angle of convergence of the eves is appropriate to
the distance of the object. If, on the other hand, the left eye fixates b and the night
eve fixates b’ there is fusion with an inappropriate angle of convergence. Under these
conditions the object appears to lie in a plane passing through the point labelled 2
fIitleson 19605 This latter perception competes with other cues that portray the
correct distance of the object. The ambiguous sensation is probably what causes
observers to report that such stimuli make them dizzy or disoriented.

The sensation of dizziness or disorientation on escalators has long been known.
The cause has generally been ascribed either to movement of the machine or to
viewing from a height although no evidence has been advanced in support of either
possibility. A depth illusion has not heretofore been examined as a possible cause of
disorientation on escalators. The purpose of this paper is to present evidence
consistent with the hypothesis described above that disorientation on an escalator can
be due to a visual depth illusion. We have concentrated on subjective reports of
disorientation under different viewing condisions chosen either 1o support or 1o
abolish the depth illusion. We find that the disoriemtation measured in this way is
correlated with the depih itlusion.

Epipinigh

\ \

Figure 1. Schematic representation of eye misalignment on viewing 2 periodic target. If the
observer fixates point b with both eves. the angle between them is appropriate 1o the distance of
the object from the observer. If the observer fuses adjacent similar features. such as the cleat
corners shown at b and &', the eyes adopt the wrong angle of convergence for the distance of
the object. In this case disparities of points on the object lead to 2 sensation thal il is closer.
For the viewing conditions cited in the text, the misalignment leads to a depth illusion of 6%
error for each integral number of periods of misalignment. Thus, fusing cleats that are
separated by one period of the pattern would lead to a depth error of 6%, by two periods to a
12% error, and so on.

2 Methods

In order to examine this illusion we chose to elicit subjective reports of disorientation
while subjects looked at an escalator under the test viewing condition {binocular
viewing, fixating the center of a tread about seven feet distant). Since other factors
such as the escalator movement or its height could also lead to a report of disorienta-
tion, we designed control tests where two alternative viewing conditions were used,
neither of which could support the wallpaper illusion but which controlied for
movement and height, respectively. These were (i) monocular viewing and (i} viewing
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with the head tipped. Under monoctular viewing ione eye occluded by the observer’s
hand® the depth illusion is abolished since the sensation of depth (stereopsis! requires
two eyes. The second control condition. tipping the head about 43 ° towards the
shoulder but viewing with two eyes. TEMOVES the periodic structure of the tread from
the horizontal meridian at leading and trailing edges of the tread. This too should
abolish the wallpaper illusion. If the wallpaper illusion causes disorientation, then we
predict that subjects will report disorientation more often under the test condition of
normal viewing than under the control conditions. If a report of disorientation is due
1o a factor other than the wallpaper illusion. no effect wouid be predicted because all
three viewing conditions would be disorienting. Moreover. the judgement should be
quite difficult.

2.1 Subjects

Observers included fifty-five students of optomertry and eight employees of the Bay
Area Rapid Transit District ‘BART . All were naive as to the purpose of the exper-
iment. A binocular vision screening tesi was administered so as to exclude observers
with clinically important binocular anomalies who would not be expected to eXpe-
rience a depth illusion. Phoria and tropia were subjectivaly assessed using a standard
optometric clinical test {cover testl. Observers who showed detectable tropias, as well
as hyvperophoria, were excluded. On this basis. four observers were excluded. leaving
fiftv-nine subjects. Subjects ranged in age from 21 to 36 vears with a mean age of
23 4 years and a standard deviation of 3.2.

2.2 Procedures

Observers were allowed a brief view. under each of the thrze viewing conditions, of
an empty down-moving escalator while standing on the stationary platiorm at the top
of the machine. The three viewing conditions were presented always in this order:
monocular, binocular /normal;, and binocular with the head tipped. Each condition
was emploved for about 10s. Observers were instructed 10 rank the viewing condi-
tions from least 10 most disorienting {disorienting was not defined for participanis).
The ranks were assigned numerical labels from 1 to 3. Observers were also asked to
categorize the judgement as ‘easy’ or “difficult’ to make ithese terms were also left
undefined’. Reports from observers who categorized the task as easy were analyzed
separately from those who found the task difficult. This was thought to have the
effect of minimizing the influence of {i) observers who did not experience the illusion;
{ii; observers who experienced disorientation under all viewing conditions, which
might have been due 10 viewing height. stimulus movement. 01 other unknown factors;
and (iii) observers who experienced no disorientation.

3 Results

The results of this experiment were consistent with the idea that the escalator does
lead to a depth illusion like the wallpaper illusion and that this illusion is a cause of
disorientation. For those subjects who found the task easy, we found a clear effect in
the direction predicted and this is shown in table 1a. We also show the resuits for
subjects who found the judgement difficul: displayed separately. For subjects who
found the task easy, binocular viewing was ranked most disorienting more often than
it was ranked in the other two categories, and it was ranked more disorienting than
were the other two viewing conditions. The association berween viewing condinon
and disorientation rank is statistically significant {3 = 159,p < 0.0025). 11 appears
that some individuals experience 2 depth illusion while viewing an escalator even
if the stimulus is present for as little as 10s. We found that when subjects who found
the task difficult and those who found it easy were combined, the significance level
for the disorientation effect rose to about p < 0.10. This does not necessarily mean
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v

that subjects who found the task difficult were unable to experience the illusion and
its potential disorienting effects: it may only mean that our measurement technique
{which depended upon comparison of two other viewing conditions which in them-
selves may be disorienting to some subjects) lacked the sensitivity to detect the effect
in many subjects. Or it may mean that height and/or movement. common features of
all three viewing conditions, can also cause disorientation.

The data for those subjects who found the judgement easy were examined more
closely by pairwise comparisons of viewing conditions. Normal binocular viewing is
both more disorienting than monocular viewing (y; = 4.28. p < 0.025) and more
disorienting than viewing with the head tipped (x{ = 537, p < 0.01). These results
also serve to reject, for those who report disorieniation, two commonly advanced
hypotheses of escalator disorientation cited above, namely that it may be due either 10
the movement of the machine or 10 viewing from 2 height. Since movement and
height are constant features of the test, thev cannot explain what makes normal
binocular viewing seem the most disorienting of the three viewing conditions. On the
other hand, these results do not exclude these other causes as contributory factors to
feelings of disorientation. The perceptions of height and movement, which in this
instance do not depend upon stereopsis, and which are largely a consequence of the
monocular visual cues. are present in all three experimental conditions.

A second test. performed on the same observers a week after the first test. was
designed to serve as an additional control for the first. This test was performed upon
fiftv-three of the fifty-five Optcmetry students. but not the eight BART emplovees.
We wanted 1o ensure that normal binocular vision was not inirinsically disorienting
irrespective of whar was being looked at. In this test many of the observers were
required to render the same judgements as in the first test while looking down into a
lecture hall from a height. The same three viewing conditions were emploved.
Table 2 displays only the results for binocular viewing of the lecture hall scene plus
the comparable figures for viewing the escalator from table 1. It should be noted that
for the data in this table subjects were not asked to compare the escalator scene with

Table 1. Number of cbservers 2ssigning indicated disorieniation rank 1w a given viewing
condition. categorized inio subjects w ho judged the task 2s easyv and difficult,

Viewing condition Disoriextation rank Disorientation rank
1 2 3 1 2 3
‘least} {most; fleast) fmost;
Easy Difficulr
Monocular 16 7 8 7 8 10
Binocular, tipped 7 17 7 11 6 10
Binocular, normal 8 7 16 8 12 6

Table 2. Number of observers assigning indicated disorientation rank 1o binocular viewing for
the given scene who judged the task as easy and difficult.

Scene Viewed Disorieniation rank Disorientation rank
1 2 3 1 2 3
{least) {most) (least) {most})
Easy Diffcult

Escalator 8 7 16 8 12 6

Lecture hall 10 4 4 17 4 5
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the lecture hall scene. but only 1o rank what they saw under the available viewing
conditions. 1t is inferred that the escalator would have been judged distinetly more
disorienting than the control scene when comparison was made from the two indepen-
dent samples and the result is also significant (g7 = 8.00. p < 0.0025). This table
shows that simply viewing a scene from a height is unlikely to evoke a response of
disorientation when the scene is viewed binocularly.

The subjects were also asked to retrospectively compare the lecture hall scene with
the escalator scene. By comparing the two scenes when viewed binocularly, twenty-
five of the observers found the escalator more disorienting than the lecture hall and
three found the opposite {ten subjects found the two scenes equally disorienting and
were excluded as ‘ties’. This result (not displaved in a table: is also significant
{p < 0.001, binomial test}.,

Observers who found the judgement difficuli nonetheless exhibited more disorien-
tation looking ar the escalator than when looking at the lecture hall. Table 3 shows
the results of comparing normal, binocular viewing ranks in the lecture hall and
escalator scenes. separated by the criterion of judgement difficulty. The t-lest™! was
applied to the algebraic difference between the binocular ratings for the two viewing
conditions. and the correction for continuity was appiizd. While subjects who found
the judgement easy produced jarger differences in the two viewing conditions. 2
significant effect was found also in subjects who describel the task as difficult.

Table 3. Statisticz! summary for results of comparisensin tabie

Subjects r-values with con

r-vajue df p-vaiue
Subjects judging easy 327 21 Q.00%
Subjects judging difficult 258 26 Nz
All subjects 132 43 RLE

3.1 A test altering the simulus configuration

Since it is the periodic nature of the escalator tread plate that is capable of inducing
the wallpaper visual illusion, we conducted a final test by comparing subjects’
responses to the standard escalator and to an otherwise identical escalator which had
been treated by painting a high contrast, black and white, nonperiodic pattern
designed to disrupt the binocular illusion. For this test. & separate group of optometry
students was recruited. Subjects viewed the bottom tread plate of nonmoving
escalators, aliernating the viewing conditions {binocular, monocular, and binocular
with the head tipped) every 10s. Subjects were asked to judge whether the treated
escalator or the untreated escalator was more disorenting. The order of viewing
(treated, untreated versus untreated, treated) was randomly chosen, along with the
manner in which the judgement was obtained. Roughly half the subjects were asked
which was ‘less disorienting’, while the other half were asked which was ‘more
disorienting’, giving rise to a 2x 2 contingency table. The resuits of this experiment
are shown in table 4. As before, subjects who found the judgement ‘difficult’ were
excluded. Table 4 shows that most subjects found that the untreated escalator was
more disorienting than the treated escalator, and the results were significant
{(p < 0.05, x? test). In addition, since the stimulus escalator was viewed from the

©)The f-test was employed upon the comparison of ragks, following the recommendations of
Snedecor and Cochran {1980}, For large sample sizes (N > 12}, the s-test gives tail probabilitics
very comparable to those provided by Fisher's randomization test, which is a nonparametric
alternative.
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bottom and was not moving, this test, unlike the first, establishes that reported
disorientation can be due solely to the wallpaper illusion.

In a further effort to characterize the visual characteristics of those subjects who
found the judgement easy and difficult, we examined the relationship between the
disorientation ratings under binocular viewing and phorias. We reasoned that the
existence of phoria might increase the likelihood of binocular dissociation and false
fusion. Figure 2 shows the disorientation rating versus phoria, separated by task
difficulty. Regressions, which were separately calculated, showed 2 slight though not
significant negative correlation between disorientation rank and phoria, the correla-
tion being most pronounced for subjects who found the judgement easy. These
limited data suggest that phoria is a poor predictor for the wallpaper illusion.

In sum, the escalator is a disorienting visual stimulus, under conditions that favor
the binocular depth, or wallpaper, illusion. The next point to be examined is the
consequence this might have for untoward occurrences on escalators.

Table 4. Binary judgements of observers viewing treated and untreated stationary escalators
from the bottom tread plate. Subjects in the first column identified the escalator ‘treated or
untreated) that was ‘least disorienting’ while subjects in second column identified the escalator
that was ‘most disorienting’.

Viewing condition Disorientation rank
‘least’ ‘most’

Treated painted. 8 1
Untreated ‘unpainted i 14
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Figure 2. Plot of relation between disorientation ranks for the binocular condition of escalator
viewing versus phoria. Phoria was estimated with the use of the cover test Exophoric values
were given negative signs. The panels show the relation for subjects who described the task as
{a) easy, and (b}difficult. There was an almost significant association between phoria and
rankings in subjects who found the task easy.

4 Discussion and policy implications

Escalator falls may be caused by the depth illusion. It is estimated that 8 out of
10000000 escalator rides result in a fall. For the Bay Area Rapid Transit District -
(which operates some 135 escalators) a recent two year accumulation of incidents
reveals an average of two falls per year per machine that may be linked to disorienta-
tion. When that is extrapolated to a nationwide figure, the number becomes 60000
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vear~! in the USA. Not all falls are debilitating. but as many as 10000 escalator
incidents are estimated to lead to emergency room attention each vear and the great
majority of these are falls.

4.1 Proposed link berween disorientation and falls

By its nature a visual illusion is a private sensation that has external correlates. It is
known that maintenance of one’s normal posture is imperfect. exhibiting random
variation {Dornan etal 1978). Moreover. the error in posture is greaily increased
when the eyes are closed (Dornan et al 1978) indicating that posture depends upon
the information available from the eyes. One could assume that the error might also
increase in the presence of a depth illusion. '

We have tested this idea both with laboratory and with field tests of postural
stability and the resulis all tend to support the view that the escalator tread can
worsen postural stability {Lasley etal 1991} Factors that would exacerbate such
events would then be expecied to worsen the risk of falls. Indesd, the elderly and
individuals under the influence of alcohol mav be mors likely to be involved in
escalator falls (Fruin et al 19781,

Disorientation. even without falls, may present 2 protlem of public policy in its
own right. The escalator is the most efficient level-chznge convevance available
‘Strakosch 1967 . and i thus plays a pivotal role in modern urban mass transit
systems. for it is the principal means of entrv and earess 71 such systems. Yer many
individuals are airaid 1o use the escalator because of disorizntatior. and s disorienta-
ton may limir access 1o transit. Further study of disorizziation. including means of
praventing it. sezms warraated.
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Postural Stability and Stereo-Ambiguity in
Man-Designed Visual Environments

David J. Lasley. Russeil D. Hamer, Robert Dister, and Theodore E. Cohn. Senior Monber. 1EFE

Abstract—Qur modern rectilinear visual enviconment con-
tains visual stimuli for which evolution has not had time to op-
timally shape visual processing. One soch stimulus, periodic
stripes, is known to lead to visual depth amhiguity. In this pa-
per we show that postural instability. as measured by the var-
iance of fore and aft sway, is increased by viewing such stimuli.
This instability may be the precursor of falls. Pesigners must
vvaluate the visual impressions conveved by their systems in
urder to avoid postural instability due to visual ambiguity,

Lo INTRODUCTION

E have been investigating efects of stercoambi-

guous vistal stimuli, and in particular, of the stim-
ulus provided by un escalitor tread. In a prior paper |1]
we showed that such stimuli cirise subjective Jisorientu-
tion and we by pothesized that the vause lay in the “wall-
paper illusion, ™ We affered the conjecture that such dis-
ortentation is a manifestation o'y chain of evenis that can.
albeit rarely, culminate in a full. Bricly. the ste-
reoumbiguous stimulus gives rise w filse fusion, a stable
but inappropriate angle of visual convergence. This leads
both te disorientation and 1o postural instability . the latter
possibly leading to 4 fall. The main focus in this paper is
measurements of postural stubility in the presence of a
stefecaubiguous siimulus. We show herel for the first
time. the existence of several clements of the theoretical
chain of events: ) inuppropriuie binocular convergence
consistent with false fusion and the wallpuper illusion. b)
heightened postural instability. and ¢} correlation be-
tween subjective disorientation and postural instability,

Buckground

Many take for granted that humans can stand upright
on two legs with ““correct posture,” But the orientation
of the human body with respect to gravity is an active skill
involving years of learning and coordination of dozens of
muscles. of our vestibulur nervous system. and of our

Manuseript received Juby Fi. 1989 revised Juae 28, 1990, This work
was supported in pant by granis framy the Institute for Transponation Stud-
ies and the University of California Trensportation Cemer, U.C, Berkeley:
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and by a Core Center Grunt (EY 03176) frum the National Eve Institute to
1. M. Enuch,

The authors ane with the School of Optometry . University of Calitomia
at Berkeley, Berheley, CA %4720
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sense of sight [2]. As with other human skills, the stan-
durd of perfect posture is rarely, if ever. achieved. The
residual minimum level of random activity i\' catled pos-
tural sway {3], [4]. Under some circumsiances postural
swuy can be increased to the point where we “lose our
hatance™ and tull {5]. [6].

Role of Vision in Postural Stabilire

Lee und Lishman }6] tand others [7]. |8]) have dem-
onstrated that posture can be manipulited in the fubora-
wry by vontrolling the visual stimuli. They created o
moveable room which could be viewed tfrom a stationan
plutformi. The observer was not informed that the room
wis suspended from abeve and could be controlled 1o
swing or osaillute left-right with respect o his frame of
referenee. with chosen amiplitudes and frequencies. Pe-
spite the constanes of the gravitational cues. the obsery -
er’s pustural center of graviny was obsened o van with
the same frequeney as the swinging room. As the amphi-
tude of the sway of the swing was increaxed. the ampli-
tude of the observer’s postural sway increased to the level
thut subjects occastonally lost their hafance. Clearly vi-
sual cues are atforded great imponance in the mamte-
nunce of pusture. and may even supereesde the sensing of
gravity [7].

Normallv, as we move zbout the world, we need not
worry about swinging rooms or other antificial maniputa-
tions of the visuzl environmeni. However. as visual put-
terns in our environment have become inereasingly ree-
tilinear (lines and edges). we have been confronted with
visual stimuli that increase the demunds upon our capacin
for interpretation. The central question asked here is: can
an interaction of the visual system with centain visual pat-
terns modify our poswural stubiling?

Visual Patterns and Stereo-Ambiguity

Visual space can be thought to have three dimensions:
up~-down, left-right. and fore-afi. It is in the latter di-
mension. mediated in part by the perccpnon of depth
(slereopsls) ‘where amblﬂulues can potentially cause
changes in postural stability. _ .

In some cases, stereo-ambiguity arises with - visual
stimuli occurring in common everyday situations. One
example of this is the “*wallpaper™ illusion. The **wall-
paper’” iliusion was first described by Mever [9] about a

Q0 18-9204791-D800-0K0KSOL.00 <. |99 {EEE
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Fig. 1. Schematic representation of eye misahiznment while viewing  pe-
riadic targer. 11 the absenver finates point & with bath eyes, the angle bhe-
tween them s apprapriate 1o the distance of the ohjcct irom the observer,
If the obserer fuses adiacent similar features. such a the cleat comers
shown w brand 57, the eves adopt the wrong angle of convergence for the
distance of the vbject. This state is wermed fale Tusion.” In this casc,
disparitzes of points en the objeet Iead 0 g sensation that it is closer, Insei:
hinvcular eyemovenienis of ar ohserver view ing a stiped patiern. The dif-
ference of te 1w ey e posation sipnals estimates the hinocular com ergenee
of the sabject. The right-most deflection (b1 shows 3 2 o period during
which the vhaerver iates o small Haation target at 2 m. Prior and Jollow -
g deficetaons e vecurod when the vation was remosed 10 1 m o frone
ot the terget plune and then vnfirely withdrown. The subect couid onh ey
a lurge semiped pattern duning this inne. His subjective Tepert was o g wyll-

paper-like illusion. The sable ditlerenee signal indicates in tnapprppriaze
angle of convergence for the distance of the target.

century and a half ago. It occurs when a person with nor-
mal binocular vision views a patiern that is periodic in the
horizontal meridian of the visual ficld. When viewing such
a pattern, the two cyves may adopt an angle of convergence
that is inappropriate to the actual distance of the obiect,
but which. because of the periodicity of the object. allows
fusion to take place. If this occurs. the object may appear
10 be substantially closer to (or farther from} the viewer
than it really is., binocular and monocular depth cues are
not in accord. and disorientation is commonly reported.
This is iflustrated by the diagram in Fig. 1. If the two
cyes fixate a common point b. then the images 10 both
eves will be fused in the brain inlo single unitary percep-
tual “image.”’ Under these conditions a normal percept
should result because the angle of convergence of the two
eyes is appropriate 1o the distance of the object. If, on the
other hand, the left eye fixates b and the right eye fixates
b, there is fusion with an inappropriate angle of conver-
gence. This is termed **false fusion™* [10]. The falsely
fused object appears to lie in a plane passing through point
a [10] which is closer to the eyes in this example. This
latter perception competes with and sometimes dominates
other visual cues to the actual distance of the object.
When there is a conflict in sensory information avail-
able from the different sensory modalitics, disoricntation
can result, It seemed to us likely that such disorientation
may be related to postural instability [1], {2], but so fara

direct link has not been established.

Excalator as an Ambiguous Siereo Stimulus
Fad

False fusion engendered by wallpaper is not likely 10
be hazardous to the viewer. However. esculator tread
plutes also huve the repeating periodic patter intrinsic 10
the “waltpaper™” illusion. The escalator is of considerable
imporiance in thix context since. unlike wallpaper, near
which falls are relatively uncommon. it is an aftitede-
translating device encountered by most urban pedestrians.
which is the site of thousands of debilitating falls annually
1.

The visual stimuli available to an escalator rider consist
centrally of the moving surface. called the treads. These
are flanked by featureless. reflective. buff-polished stain-
less steel skins. The tread surface consists of alternating
cleats and grooves about 1.5 and 5 mm wide. respec-
tively. The cleats are usually highly polished while the
grooves are painted black. giving the tread a luminance
profile that is periodic [12]. For an observer of average
height viewing the tread. this repeating patiern has a spa-’
tia] frequency of about 6 cycles per degree of visual an-
gle. This spatial frequency is very close to the peak spatial
frequency of the contrast sensitivity function of the hu-
man visual system [11]. }12]. The contrast of the tread is
measured [ 12] to be about 0.995, which is higher than that
of most other visual patterns in the visual environment,
which typically measure far less than 0.90. Hence, the
tread presents a highly visible visual pattern to the viewer.
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The purpose of the present study is to establish some
additional links among the various sensory and motor sys-
tem behaviors discussed above. First it was necessary to
establish that the stereo-ambiguity of repeating visual pat-
terns causes observable inappropriate convergence, as de-
scribed above, for this has not heretofore been shown.
Second, we sought to establish whether the postural sys-
tem is affected by visual stimuli that cause both inappro-
priate convergence and the associated *false fusion™ both
in the laboratory and in the field. Finally. we looked for
evidence linking postural effects to the disorientation pre-
viously shown to occur with false fusion [1].

. II. MeTHoDps
A. Eve Position Measurements of un Observer Viewing
Srimuli with Stereo-Ambiguiry

We first sought 1o establish objective evidence of in-
appropriate convergence during periods of erroncous
depth perception, for without such evidence the theory
linking stereoumbiguous stimuli to falls would have no
busis. Binoculur eye movements of an observer viewing a
vertically striped pattern were measured with a Stanford
Research Institute (Model V) Everracker. The Eye-
tracker monitors the position of reflected {Purkinje) im-
ages from the optical sutfaces of the eve (cormea and the
fens. front and back surfaces) formed from an infrared
light source [13]. The image positions. which are con-
verted into voltage signals. indicate the rotational angle
of the two eyes. The difference of these is formed to give
a signal proportional to the angle of binocular conver-
gence of the subject. The voltage signals were sampled at
a rate of 300 Hz (12 bit precision) and displayed on a
chumt recorder.

The subject was positioned in the Eyerracker by clump-
ing the mouth around a bite bar fitted with dental impres-
sion compound. The target was a vertically striped 50°
wide by 30° high black-on-white pattern. and was viewed
at 2 m distance. Each period of the striped pattern sub-
tended 0.25°. The luminance of the buckground was 10
ed/m* and the contrast of the striped pattern was about
90%.

The observer was instructed to fixate the end of a
pointer, held alternately in the piune of the target or up to
1 min front of it. In this way the subject was encouraged
to altemnately fixate the target plane or in front of it. He
was asked (o indicate when he experienced false fusion.
Example eye movement recordings are shown in the inset
of Fig. 1, which shows a voltage amplitude recording cor-
responding to difference of the two eyes’ positions as
function of time. The epochs labeled a occur when the

subject was asked to fixate the pointer held briefly I m in -

front of the target plane after which the target was im-

mediately removed. During b the two eyes accurately fix-

ate the target. The entire sample lasts about eight seconds.
Calibration of the voltage signal confirmed that the sub-
ject was fixating almost | m in front of the trie objective
plane that ¢ontained the striped pattern. In addition, ver-
bal “report indicated that false fusion. and the wallpaper
iftusion, o¢curred during that period. From this it may be

inferred that inappropriate convergence of the eyes can be
elicited from such repeating patterns. and the resulting
sensory fusion is supponable by such repeating patterns,

B. Posturographic Measurements

1) Subjects: Nine subjects were selected from the
University student population and ranged in age 20-30
years for the laboratory test. Three additional student sub-
Jects were utilized in the field test. All subjects had nor-
mal visual acuity and stereoacuity.

2) Visual Stimuli for the Laboratory Studv: The visual
stimuli were back-projected upon a translucent glass plate
that subtended 40° x 60° using a Kodak Carousel pro-
jector. Lenses (subject's correction plus 2.5D) and prisms
were placed before the eyes in a trial frame so that the
subjects eyes were at physiological rest (unconverged and
unaccommodated. the visual state when viewing a target
at optical infinity). The experimental pattern consisted of
a high contrast set of vertical stripes of 1.23 cycles per
deg. a pattern known to elicit the wallpaper illusion be-
cause of its periodic nature. The control pattern was iden-
tical to the experimental pattern. except for the addition
of five superimposed black letter patterns whose presence
way intended o prevent false fusion. In viewing the con-
trol pattern. misalignment of the superimposed letters in
the two eves would have given rise to diplopia [14}, or
double images. which would be readily perceivable by
normal subjects. Each letter was approximately 17°
square. The stimuli were viewed in a darkened room. and
viewing distance was 40 cm.

3) Visual Stimuli for the Field Test: We used two oth-
erwise identical escalators owned and maintained by the
Buy Arez Rapid Transit District (BART). The treads of
one of these had been painted as follows: first, white paint
was used to lower the cleat-groove contrast. Next, a black
pattern consisting of nonperiodic elements including the
BART logo at the center, was applied. During our tests,
both escalators were unoccupied and statienary, and were
viewed while standing on the sway transducer positioned
on the bottom platform.

4) Postural Sway Measurement: The postural sway of
each subject was transduced as follows: a 40 x 40 em
steel platform was supported by two orthogonal canti-
levered steel torsion bars. Strain gauges mounted on these
measured the deformations of the torsion bars as the sub-
Jects’ center of gravity changed position. Signals were
amplified and displayed on a Tektronix 564B oscilloscope
equipped with a bridge amplifier, and then were digitized
(12 bit precision) and statistical calculations’ were per-
formed. The sampling rate was 50 Hz. T

5) Procedures: Subjects were positioned upon the
sway platform and were instructed to stand upright and to
atiempt to remain motionless. Subjects were instructed to
look at the center of the stimulus pattern, in order to min-
imize edge cues. Nine | min trials were run on each sub-
Ject with striped and control patterns alternated.

We analyzed the spectra of measured signals with both
test and control pattems in two of the subjects, Fig. 2
shows examples of such spectra obtained using chart sam-
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Fig. 2. Spectra of fore and aft sway . Spectra were estiniated from samples
obtained during the ficld test. These samples gathered ut | « intervals. Or-
dinate is the amplitude coctlicient. Abacissg is the trequency specitied henz.
There bs u grean deal of varishiliny from sample W sample. These examples
are tvpical of several other senples evamined. Generully, the specirum
peaks at towest frequencies and stimulus effects are to increase power, This
provides a rutionale for using postural variance 1o guuntity stimutus cflvers,

ples entered into a statistical data analysis package (Stat-
graphics Ver. 2.6, Statistical Graphics Co.). The posiural
signal exhibits most power at frequencies below 0.1 Hz.
This is consistent with earlier results of Scott and Dzen-
dolet [15]). The only consistent difference between signals
measured during the two viewing conditions is that power
increases in the test condition {unpainted escalator).
Hence, following Doran er af. {7], we chose 10 esti-
mate the mean squared deviation from the mean position
of the center of gravity as the dependent measurement of
postural sway. This statistic is chi-square distributed, but
was approximated by the Gaussian distribution, for statis-
lical testing, since the number of samples was large.

C. Measurement of Subjective Disoriemation

This study was conducted in the field. Subjects were 2§
normally sighted students. Test and control escalators (see
Section -B.2) above) were each observed fora 30 s pe-
riod with order randomized. Afier viewing was complete
subjects were asked to retrospectively identify which of
the two escalators was *‘more disorienting"” ind whether
such'a judgment was easy or fot. -~ -

III. ResuLTs

Postural Srabiliry

The results of the laboratory posturographic measure-
ments are summarized in Table I where they are expressed
as the variance of the voltage signal. Our interest was in
the effect of the visual stimulus on the variance of posture
towards and away from the target. The table shows that
the striped patiern. without the superimposed control tar-
gets, increases the variance of the fore-aft sway, which
is predicted by our hypothesis of stereo-ambiguity. Six of
nine subjects showed individual effects in the predicted
direction, although the eff “were generally 1eSs than a
factor of two. The pooled results from all subjects show
a statistically significant increase in postural instability
when viewing thé iest (stripes qnly) pattein. This consti-
tutes the first demonstration that & static visual stimulus
can engender increased sway, - -

- Table IT shows the results of an experiment which re-
lates stereo-ambiguity to a nonlaboratory stimulus, the es-
calator. Subjects viewed stationary escalator treads, with
the typical 6 cycle/deg viewing surface. in the field: One
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TABLE1
POSTUROGRAPHY MEASUREMENTS 0OF CHANGES 15 THE OBSERVER'S CENTER
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M VR
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Pattemn: Expertniental (Vertical Stripes

Subject: 1Vertiweal Stripesi with Letters)
D. F. YR 1455
L.X. 1619 1348
J.E. 1303 889
L.B. 708 799
D. D. 1596 831
R. X. 1439 1385
7L L3us 603
)W, 4113 468
A H. 1548 Y73
Puoled Variances 1413 1137
3 Sigma Confidence (38, 1345 thi4. 1163}
Intervals N o= X000 N o= 1800
TABLE |
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Unpainied « Normals Pamnied (Tecatedd

.63
s aTh
“ = bBNT

Pooted Vananee (aeatedt
3 Sigmu Contidence
Interials

1.2
[N L B
No= 2

set of treads was standard appearance. while the other had
been treated with a superimposed painted pattern de-

signed to minimize the sterco-ambiguity, Example spu.-
tra for these two viewing conditions are shown in Fig.
described above. The results of the field test show that
less sway varianee was measured. by about a I.umr of two
for the pooled data. for the painted escalator. e.v.. when
the visual target’s tendency to lead 1o the \t.i[[p.xpu illu-
sion was minimized. This result is also statistically sig-
nificant.

Subjective Judgements

An early finding in this series of investigations showed
that disorientation experienced by escalator riders could
be autributed to stereo-ambiguity [1]. We sought in this
study to determine whether the extent of dlsonenmuon
reporfed by observers could be related to the amount of
stereo-ambiguity presented by escalator treads. We asked
21 unaware subjects to view the first step of two different
stationary escalators from the bortom platform. _The steps
of one escalator were painted with a high contrast pattern
(described above) that was intended to prevent the wall-
paper illusion. The other escalator was untreated and was

thus typical in appeamance, although it d.ld cxhlbn the usual -

scratches, mars and foreign substance spots. After view-
ing the steps of the treated and untreated escalaior, the
. sub_;ects were asked to Judge whethcr the, tn:nted escalator

ubjecuvc Jud_gcmcm of treated
.17 out of the 21'subjects judged

the painted escalator step to be less disorienting than the
' unpamtcd Mep Of the 17 subjects who reported the com-

P

IEEE TRANSACTIONS UN BIOMEDICAL ENGINERERING, VoL,

38, NO. A AUGUST 19yg

parison ““easy’ to make. 15 judged the painted step to be -
less disorienting. These are statistically significant results
{p < 0.003 and p < 0.001, respectively. binomial test)
which show that masking the umbiguous features of the
tread patiern. while not materially reducing its visibility,
reduces the disorientation reported by subjects. Subjec-
tive disorientation and postural stability are thus linked.
und we suggest that the link is due to a common depen-
dence upon the existence of stereo-umbiguity in the visual
stimulus,

1V. Discusston

Lee and Liskmun [6) have shown that the external mad-
ification of the visual impression of the world in 2 lefi-to-
right direction cun cause a compensatory left-right sway
in the posture. It has also been shown that closing one’s
eves increases the amplitude of postural sway |b] [7]
which attests to the imporance of vision in maintaining
upright stable posture. Our research extends these find-
ings by showing that a tore-aft modification of postural
varianee can be caused by an appropriate manipulation of
the stereo-depth cues In visual space.

Plainiy . there are complex interactions anwmgst the vi-
stitl semaory system and two related motor systems, those
of binocular convergence and postural control. Fig, 3
summarizes relations amongst these entities as they refate
to the narrow problem addressed here. Visual stimulation
impinges on two eves. Responses lead o the generation
of binocular convergence control signals. Manifestations
of these signals are measurable as the angle of conver-
genee (A4, which cun be erroncous for stereoumbiguous
stimuli. and. i so. which define the state wermed
fusion.”” When false fusion occurs, the central apparatus
for computing depth is faced with discordant input. with
monocular cues und binocular cees at odds as to the actuy
distance to the stimulus, These lead o two responses, bath
measurable: first, sebjective disorientation vecurs, and
second postursl instability increases. We speculute that
increased instability may be the precursor of fulls,

Our assessment of subjective reports of disorientation
and its relationship to sterco-zmbiguity runs counter (o the
usual reasons advanced 10 explain disorientation and falls
on escalators. Height has been suggested as a cause and
s0 has escalator motion. Our subjective test provides evi-
dence that it is the striped pattern of the treads per se, and
neither escalator movement (it was stationary) nor view-
ing from a height (it was viewed from the bottom plat-
form) causes the disorientation n:poned by our subjects.

The problem of penodlcny in_visual targets is not re-
stricted to escalators. Stairs, steps carpets, and tile-Aoor-
ing can create the same type of visua! ambwurty Visually

lalse

" ambiguous pattemns should be avoided in designs for any

walking surface. In the case of the escalator this is of par-

" ticular importance since the surface is moving, which may
tend to aggravate the effects of postural instability.
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Escalators

disorientation i ua serious enoush proslem by
its2lf to warrant industry auention.

Fulls outrank entrapment acoidents as the
principal untoward incident concerming esca-
“ators There has been u naturs! concern in the
iedusiny totind the cause of falls 1nd ¢ iminate
Vit posstble, Centainly  have nor presented
o idence fere that allows ar ansaer 1o the
sitan ot whether or not disereriation leads
> fuliss but | have experimenis both nlanned
and undersay which ure aimed r dinding an
answer. Only preltminary results are svailable
ihus far.

Conclusions and Recommendations

Onz of' the most promising strategics for tuture
progross in the study of disorientation on es-
calators is 1o begin to serutinize datu concerning
falls. A number of agencies cumulute data of
thix sort for a variety of purposes. Unfortunately
the divensity of purposes leads to quite ditfferent
content and format from one data set to another.
There is enormous potential for better delineating
the causes of unforunate occurrences such as
falls if a uniform. carefully planned data-gath-
2ring effort could be mounted. Moreover. once
the problems are better understood. a variety
of proposed solutions wiil emerge. Properly
designed data gathering will aid immeasurably
in the task of evaluating these solutions.

PADEE

Perspective on Performance

At the invitation of Kenneth W. Butler. Associate
Administrator for Budget and Policy for the
Urban Mass Transportation Administration
(UMTA). ITS Statewide Director G.J. (Pete)
Fielding participated in an UMTa staff retreat
in Washington. D.C.. on June 8. The objective
was 10 identify policy initiatives that can be
taken by the federal agency over the next year.

Among the issues examined were the extent
of private participation in transit ard how such
participation can be ancouraged. the use of fed-
eral block grants for financing transiz. methods
for improving transit productivity. and the use
of rewards and penalties in UMTA's funding
programs.

Also participating in the retreat were Juck
Gilstrap. Executive Vice President of the
American Public Transit Associstion: UCLA
graduatz Don Pickrell, now on the faculty of
Harvard's Kerneds School of Government: Kan
Orski. who will assist 1TS-Irvine in the devel-
opment of 2 workshop on transportation in major
private developments: and Anthony L. Simpson.
Presiden: of DAVE Systems. Inc.. and a frequent
lecturer in {TS extension programs.

At the retreai. the changing circumstances
of American transit were discussed in detail.
“Transit is now a mature endeavor.” reparted
Fielding. ~Governmental assistance hus leveled
off and new problems must be uddressed with
existing resources and within existing frame-
works.”

Paniicipants recommended that UMTA narrow
its attention to the prudent administration of
ongoing investments. Policy analvsis must be
taken more seriously. especially in the evaluation
of capital investments. It was also suggested
that the Short Range Transportation Plan/
Transportation Improvement Program and the
Section 15 data reporting requirements could
be better utilized. UMTA does not need more
regulations: rather. existing regulations must
be used more effectivelv.

Prospects for private sector participation in
transit appear to be most promising at the
“margin”: operating peak-period commuter
service. operating suburban and small city sys-
tems, and contracting out functions such as sta-
tion cleaning and vehicle rebuilding. Contract
management is another important component
of private sector participation i transit. About
44 percent of 1.5, fixed-route transit systems
are privately owned or managed by contract
management firms. Many more demand-re-
sponsive and special-service systems are man-
aged by private firms.

It is unlikely that there will be a change of
ownership for the major publicly owned and
operited metropolitan systems.” said Fielding.
“Research results suggest that privat2 firms 2n
contract mznagement firms are not mers efficient
operators ¢f large urban transit enterprises. Se-
lected pri~ atization strategies can kelp contol
costs, however. and should be encouraged.™

Discussion on metheds to improve transit
performance ranged widely. Considerable at
tention wz devoted to labor relatiors and naw
attempts 12 invelve labor in decisicr. makirz.
Conferezs agreed that agencies must be en-
couraged - become more 2mcient ¥ reducing
SSTVICE In ways that cut the 20t per Dassen:
and the ¢4 per unit of service: the 1> :us sh
Be on economies i admimistrative <05, m
renance, w Kk reles. und on wavs o redosing

tiity of Section [ data and the pe:-
formancs masures developed at ITS-Irvine wil
help L'MT 2 10 assess transit performance. The
challenge will be 10 irsure that thess measurss
are used intzlligently to avoid the skawed results
that can ozcur when a single mea<ure of per
formance i+ emphasized.

Results of university research prozrams 2=d
Section 6 demonstration grants were cited as
powerful tools for shaping wansit policy, 7§
research on privatization of public iransit. da-
velopmer: of performance measurss. and the
forthcomir.g workshop on “Transperation in
Major Private Developments™ were used as 2x
amples of ways in which university research
can assist federal policy fermulation.

: _ﬁonprdﬁt_ﬁ.ri?l -
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Escalators: the Visual lllusion

Theodore E. Cohn is an Associate Professor in
the UC Berkeley School of Optomelry. The re-
search described below was carried out with
“seed money” from ITS.

For a number of years it has been apparent to
escalator operators. manufacturers, and safety
authorities that riders are sometimes disoriented
when on the escalator. The phenomenon has
been difficult to pin down for a number of rea-
sons. First and foremost it does not always occur:
that is, individuals who are disoriented on es-
calators are not always disoriented. and some
individuals seem never to become disoriented.
A second factor that has increased the difficulty
of studying this phenomenon is that there appears
10 come with experience a sort of immunity to
the problem. My own case is an example. |
first experienced disorientation on an escalator
in 1976. At that time I developed a keen interest
in understanding the problem. Over the inter-
vening years the problem has “self-corrected”
to the point where presently { no longer expe-
rience the disorfentation sensation despite a
somewhat more extensive recent exposure to
escalators. Finally. reponts from individuals who
experience disorientation have been vague and
difficult to interpret.

In this anticle ! will attempt to describe the
cause of disorientation experienced on escala-
tors. A subsequent report will suggest appro-
priate design alterations for relevant sections
of the American National Standards Institute
A-17 code.

Early Theories of Disorientation

Persons interested in the safe operation of es-
calators have guessed that the escalator's
prominent feature, its movement. might lie at
the heart of the disorientation problem. To be
sure. the human observer's visual field is rarely
presented with such a massive continuously
moving object. Nonetheless this inference has
no logical basis: no one has suggested why
movement should be disorienting, Moreover,
it is then hard to explain why disorientation
occurs when the observer is riding the moving
machine. Possibly, it is because then the rest
of the world is moving—but London Transport
has found that placing interesting posters
alongside the machine greatly cuts down on
disorientation. Perhaps most significant is the
observation, already known by many, that dis-
orientation also occurs on a stationary machine.

Another early theory likens disorientation to
the vertigo experienced by some individuals
when looking down from a height. If this com-
parison were accurate, then individuals bothered
by the problem would probably have the same
difficulty with stairs, My informal observation
s that persons who report disorientation on es-
calators are not similarly troubled by stairs.
This fact casts doubt on the theory. What dis-
proves the theory entirely is that disorientation

is experienced on the upward-bound escalator
as well as the downward-beund ore.

Vision through Two Eyes

It is not possible to deseribe a successful theory
of disorientation on escalators without first de-
scribing some features of the visual system—
the sensory system through which. it turas out.
the information that leads to disorientation must
be processed. As will be seen betow. unique
properties of the visual system. coupled with
equally unique characteristics of the appearance
of the escalator. combine to produce disorien-
tation.

The most imponant feature of our visual ap-
paratus. in the context of this discussion. is that
the visual process begins with two independent
and slightly different views of the worid—one
provided by the left eve and another provided
by the right eve. Connections in our nervous
system have developed in a special way to
combine the two images available in the two
eves into the one image that we “see.”

How are the images combined? The earliest
philosophets had ideas. based on limited evi-
dence. that were essentially correct. Descartes
propounded the view that signals from two eves
in the form of “humors™ simply met and com-
bined at one particular location in the brain,
Results of neurophysiological studies from the
laboratories of Peter Bishop of Canberra and
from David Hubel and Torsten Wiesel of Har-
vard {who both recently received the Nobel
Prize) have led to the present view that the
images present in the two eves are indeed added
together in the neural apparatus of the brain,
The resulting sum forms our single view of the
world, The interesting problem that the brain
must solve to accomplish this summation is
where to point the eyes so that. when the images
are added together. the sum is meaningful.

What Happens When Signals Don’t
Add Up

It would not do for the right eve to be trained
on the right edge of this page while the left eye
looked at the left edge—the tesulting sensory
impression would be quite confusing. You can
demonstrate this for yourself by pushing (very
gently please!) the side of one eye with your
finger on the lid. Suddenly the single view of
the world that you are used to will disintegrate
into two images that slide across one another
and which are, to say the least, quite difficult
to make sense of. If you let go of the eye you
have been pushing against, the images will jump
quickly back to one as the brain redirects the
eyes into appropriate alignment. The brain seems
1o know when the images in the two eyes are
in register. Visual scientists call this VEry sO-
phisticated ability the process of fusion. Before
examining how this relates to disorientation, it

is necessary to consider the intimate relationship
between the process of fusion and the perception
of depth, or the perceived distance away from
the object being viewed.

Stereopsis: the Sense of Visual Depth

If one looks at a point on the distant horizon.
the lines of sight from the tw o eyes are essentially
parallel to one another. If. instead. one looks
at this page. the lines of sight make an acute
angle. In fact. if one imagines a line connecting
the centers of the pupils of the two eves to be
the base of a “riangle. the lines of sight form
th2 other two sides and the apex rests on the
sput at which one’s attention is directed. From
birh. experierce has taught us that objects are
close by when the angle at the apex is sharpest,
and objects are far away when the angle is more
obligue. The ability to sense depth provided by
this geometrical relationship between the two
eves is termed srereopsis. What is pertinent
here about stereopsis is that it can be fooled—
and nothing can foo! it better than an escalator
tread.

Fooling the Brain: the Visual Hlusion

If the visual sense sends an erroneous message
1o the brain, the resulting percept is called a
“visual illuston.” Qver 100 vears ago. upon
the introduction 1o Europe of the Chinese in-
vention called wallpaper. scientists of the day

discovered and described an illusion of depth ~

that has come to be called the ““wallpaper il-
lusion.” It occurred when an observer looked
straight ahead at some nearby wallpaper ex-
hibiting a repeating pattern. Consider these lines
from Sir David Brewster in the London Phil-
osophical Magazine of 1847, where the effect
is described of looking from a distance of three
feet at wallpaper on which the pattern repeats
every 12 inches: “Hence the whole papered
wall, with all its flowers, in place of being seen
in ordinary vision, at a distance of three feet,
IS now Seen suspended in the air, at a distance
of six inches from the observer. In maintaining
this view of the wall. the eye will at first ex-
perience z disagreeable sensation; but after a
few experiments the sensation will disappear
[emphasis added].”

The illusion comes about because the brain,
in its search for similarities in the images to
the two eyes, can instruct one eye to point at

Yo
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one feature of the pattern and the other eve to
point at 2 different position thar comains the
same feature, The rules necessary for fusion
are thus satisfied. but now the angle between
lines of sight of the two eyes provides an er-
ronecus impression of the actual distance of
the target. The result js that the stimulus appears
to swim fore or aft of its real position. which
is very disorienting for the observer. [t may be
noted that this depth illusion is not restricted
1o wallpaper. It occurs in relation to perforated
acoustic tile. picket fences. rows of postage
stamps—in short. for any visual stimulus that
exhibits a repeating structure across the pattern,

The Escalator as a Visual Stimulus

If a rider is about to board. or has already
boarded. an escalator (whether or not it is mov-
ing). the act of looking straight down at nearby
steps (or straight ahead at nearby step risers on
the up-going machine) leads to a visual depth
illusion. The escalator tread has a repeating
structure; aliernating cleats and grooves are
prominently visible. Their special visibility
stems from several unique features. First, under
most commonly encountered lighting condi-
tions. the great depth of the groove as compared
1o its breadth causes the groove to be in shadow,
giving it a dark appearance. Second, most
manufacturers paint the bottom of the groove
black, heightening its contrast with the polished
cleat face. (Schindler-Houghton has abandoned
groove-painting on the grounds that this seems
to lessen disorientation. Below we shall see
why this strategy works.) Psychologists know
that the visibility of a visual stimulus is greatest
when the greatest light-dark contrast-—in paint-
ing called chiaroscuro—exists in the pattern.
The first two factors give the striped pattern
of the tread surface a contrast higher than that
of almost any commonly encountered reflective
target in the visual world. Third and finally, it
is known from the recent research of Andrew

Sir David Brewstor

Watson and his colleagues at Cambridge Uni-
versity™ that the rate of repetition of light and
dark stripes across the tread at the right viewing
distance 1abour saven feen just happens to ap-
proximate the stimulus that our visual rervous
system sees best. In sum. no reflective visual
target could be more visible. This is probably
why the brain sometimes errs in its attempts to
propetly align the eves to produce one image
of the escalator. Other stimuli nearby. such as
the escalator skirt. which could be used by the
brain to achieve proper alignment. simply cannet
compete with the tread for the brain's attention,
(Recent research by Arnold Wilkins and col-
leagues, also at Cambridge University. suggests
that these patierns are so compeiling that they
can produce. in susceptible individuals. epileptic
seizures.”

Why Disgrientation?

If the reader has followed the argument this
far. it will be a simple step to understand how
the escalator can be 4 disorienting visual stim-
ulus. Becausz of the repeating pattern upon the
surface of each trzad. the brain mav direct the
eyes to emmoneousiy tuse adjacent. or even well-
separated, sleats. If so. the angle between lines
of sight of the twe eves is not appropriate to
the distance of the tread. The result is that the
tread will appear to be where it isn't—above
the step surface, for example. This fusion error
can be expressed in terms of the number of
¢leat-groove pairs that separate the two features
that are fused. Each such pair leads w a depth
error of six percent. or five inches at a seven-
foot viewing distance. In other words, the 1read

.!

.!

“Nature 202, pp. 419422, 1983,
*Pragress in Neurobiology, Vol. 15, pp. 85-117, 1980.

surface can appear at lzast fis 2 inches above or
beneath its actual location. 113 no worder that
people become disoriented urder thes2 condi-
tions.

Tests of Escalator Disorientation and
Depth Illusion

I have engaged in a number of tests of these
ideas to see if further evidence could be brought
to bear on the situation. Perhaps some of these
tests will already have occurred to the reader.
I disorientation on escalators is due to a depth
illusion. then it ought to be possible 10 abolish
the illusion. and thus the disorientation. by
neutralizing the sense that springs from having
two eyes. I have tried this myseif and. with the
cooperation of Ralph Weule of the Bayv Area
Rapid Transit District. on dezzns of other in-
dividuals. and the result is aiways the same.
Closing one eve while viewing an zscalator
turns off the depth ilusion. :=d disorizntation
does not occur. The reader w1l note that this
simple demonstration 5o rilz: dut vertigo and
movement as possiblz cuuse: o7 disorientation.
since both are constant featusss of the test.

Anether way 10 te=1 the theom is 1o view the
¢scalator tread in such a was inat the rzpeating
structure does not sppear in w2 horizental me-
ridian of the field of view. Iz rhat instance a
fusion error is far less likely 1o occur. because
the brain will not find suitablz alternative sites
for fusion.

A pair of cuggles with optica! prisms amanged
properly can direct the Hnes o7 sight of the twe
eyes 1o be sssentially coinciizar. In this way
the sense of depth due to the diZzrent perspective
of the two eves is lost. and 3 too is the diso-
rienting depth illusion that 2 escalsor tread
otherwise produces.

Nature of the Problem

What is the prevalence of discrientation on es-
calators? In my view every individual with sound
optics and visual nervous sysizm (perhaps B3
percent of the population) is at risk for diso-
rientation. But disorientation does not neces-
sarily occur every time such an individual looks
at an escalator. My own experiments indicate
that the chance is about one ir four that a given
individual will become disoriented in a ten-
second observation period. In practice. 1en sec-
onds is a longer time than most riders have for
an unobstructed view of the tead surface. Other
riders, and other features of the nearby world.
may command the rider’s attention and so de-
crease the incidence of disorientation.
Nonetheless, my informal observations sug-
gest that a significam fraction of the population.
especially among the elderly. is deterred from
making full use of this otherwise very efficient
transport system because of disorientation and
the fear it produces. The dzterrent of visual

See page 8
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NAT LONAL ﬂSSUCIﬂfIDN OF ELEVATOR SAFETY AUTHORITIEDS
ESCEFCaLIND T NS by 0.A. Suarri
OCTOBER 1993
ESCALATOR FRLLS

The item that Follows was clipped From the San Frenclisco Examiner
& Chraonicle, Sunday, August £2, 1933.

THEY BLAME bifocwls
mostly, those 80,000 people
who fail on escalators every

year, .

Thete; you hava it, Fells -- the leading cause of sccidents on
escalators. And now we know why? wWhy, mostly? Or deo we? But, how
about that rnumber? 6@,200! Every ysar!

1 wear tri-focwls and to date have not had any mishap on an
escalator, OF course, !, 85 do most of us in the trade, do not stare
at the stsps. Hewsver, | do have to admit that I was quite hesitant
sbout getting on and off of eascalators immediately following my hip
replacement., Crutches or cane to ba moved @t the same time as
stepping on (or off) and grasping (or turning loose of) the handrail
was almost more than I couwld synchronize. All that, and at the same

time not to stable on my Feet and in fear of Falling! - Try {t! You
won't enjoy it either.

Theodore E. Cohm, FhD, at the School of Optemetry, University of

Caiifornia at Berkeley, has a theory about why many of thcse that
f2ll, do Bo.

Dc. Cohn's explanation gives plausability to the cleaim so often
‘heard that, "All of a sudden the stairs jumped up”, or, "All of a
sudden the stsps seem to fall sway”. Both claims have bsen made, snd
mads by people wha believe it happened. UWhen asked why the steps are
still there, in placs, Bnd renning properly?, they have ng
Bxplanati{on. Dr. Cohn has an explanation. In Fact, grant money has
been awarded Dr. Cohn in the past so he could attempt te prove or
disprove his ideas. To qualify For the grant(s), Dr. Cohn spoke
(urotel) oF such things as disorientation dus to astereopsis, ambiguous

illusion, optimum intervention, hinoculsr vision, posturocgraphic
seasurement, and mors.,

In my words, it is Dr. Cohn's contention that because of the step
design (repsticious ridge groaove ridge groova sxpanse From sida te
sida) the brain is fooled by what the sys perceivas. The sys msy
Focus somewhat besyond the step surfaca when looking down, ar it may
Focus somewhat short or above the step. It will do that ss theca is
no set characteristic on which to focus. The foous of the =yes, both
on the same object, is what givss humans their depth perception.
ITherefore focus short (oc Far), and then have some putside influence
occur that csuses our eyss tog quickly adjust to rsslity, voilai, thes
steps jump up! =~ or down!, the rider ceaotsl, and oftan a Fall
results, and the poor victim naver knows what heppened, or why. IF

asked, the victim will say the escalator Jerkead, or the stairs jumped
up. or dropped down, or movad, or whatever.''

(Cont'd on overside)



I L T

ESCALATOR FaLlLs

Prablem. Just &5 many POoh-poohed the whole

Figures One wsy p
1ntaresting test,

Then thers is
SUFEer from it.
reason., A person

that thing called, “vertigo®, At times ya all

Dizzinmss for same, unknown
staring at tha moving step

to victinm et - the timeg,
¥ will, agll af 5 suddmn

hecgme dizzy, andg often Fall, hed the EXperienca opr watching it

happen tg g woman
She was watching

- She came ta tha top oF ¢

looking at the 8Scalator when he became ayar

His SUppart of he

Stop and thin
an inv=stigatcr,
clearances. te lo

So, what's th
inspectors or pos

thEEUIlu, SOmeda

~ia The Publle lnteresr™

k & momant sbout hoy hard i
to count escalatpr Bteps, t
ok For broken step treads,

® purpose of thisg pisce? y
sibly consultants bLg deing

spectors thsre'prcbablg is
People do fal}, Purposs?,
Cious reasons For Falling,

he talked to her, hg
gleavators, A short time
nd asked hin what hag

t is, ps= &8N inspactor ar
O check side of staep
Bnd the like,

hat shouig ke, pe
to Qverceme the problem?

littile that ye can do --
++ To sharg infurmatioh.
To help us Empathize with

O may be hesitant tg ride or step onto an escalator,

Ompassion For those who do
OM2 one twlls ys what they
re individualg thinking ahg

fFall, To halp ys
think happenad. And to
ut the Problem, angd that

Y someone will comg Up with an Bocaptab) e solution,

It’s

—  — IIN THE PUBLIC'S INTEREg[

Nationa] Association of Elevator Safety
35060

P. O. Box 15643 * Phoenix, Arizona

—u,-.-—._.

Authorities q .

“In Tag Putile intsregr~

PROGRESS

OCTOBER 1993



Behavioural Team

21 VAUGHAN ROAD, SUITE 202, TORONTO, ONTARIO M8G 2N2 (416) 656-6676

w2z .
0w =

OOWm
< O 2

[

\
.M.un_u.

ed for

Level 17, Bank of New Zealand Tower

125 Queen Street

Escalator Information Systems
P.O. Box 3683, Auckland 1001

Auckland, New Zealand

Prepar

R
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ACCIDENTS AND PROTO-ACCIDENTS
FOLLOWING AN INSTALLATION OF THE EIS
SYSTEM AT A MARTA STATION
1994 June 2

Ben Barkow, Ph.D.1

Purpose

The conservative goal of this analysis is to detect and catalog all instances of
accident-events, comparing rates befere and after the EIS installation. The approach
has been to err on the side of defection of mishaps rather than overlook any.

Accidents and proto-accidents arising from the behaviour of other persons (such as
when bumped by a passer-by) are to be considered separately in this analysis unless
the event is chained to the first person's accident or proto-accident. This distinction
is assumed in the definitions to follow.

Unit description

The escalator under observation was located at a major downtown subway station
of the Atlanta rapid transit system (MARTA) and is characterized as follows.

Location Peachtree Stations
Unit designation #14, south end of platform
Manufacturer Westinghouse

Model B
Number of steps 62
Rise 13 feet, platform - mezzanine concourse

Year of initial installation 1982
Direction of travel up
Operating speed 90 F.P.M.

Passenger behaviour was videotaped simultaneously from the top and the bottom
of the unit using attended video cameras in VHS-S format in colour. The location
of video cameras is shown on the attached figure.

1 President, Behavioural Team, A Corporation. Ontario Board Certified Psychologist, #1075



Definitions
Accident event

Contact made between the person and the structure other than in a planned or
natural way which incudes contact with parts of the body not meant to touch the
escalator, or touching with a force or at an angle which could be injurious.

Proto-accident event

(1) Loss of balance indicated by the person taking quick action or showing reflex
action to achieve a desired posture, (2) close encounter (but not contact) between
the person and the siructure other than in a planned or natural way, or (3) the
person re-places a foot or hand abruptly, evidently to forestall a loss of balance.

Other-person-originated event
Accidents and proto-zccidents caused by the behaviour of other people.

While the term "accident” is in disfavor among Human Factors professionals
whose work it is to seek causes to such events, it is employed here simply for want
of a more generally accepted and familiar term.

Methods

16 videotapes of riders using the MARTA escalator were coded. These represent (1)
morning and evening pezk periods, (2) two successive days before and two
successive days after the installation, and (3) views taken from below and from
above the escalator. The shots taken from above the escalator were aimed either at
(a) riders boarding the escalator or (b) riders alighting from the escalator. The below
and the above cameras were run simultaneously.

Observation during pezk loading represents a worse-case scenario for trave! by
sober MARTA customers. That is because distraction, visual and aural interference,
and the adjustment of gait and behaviour to accommodate others is greater than it
would be at uncrowded times.

The below view shows behaviour and posture related to boarding and to riding for
about a space of six or seven steps as well as handrail use. The abovefalight shot
provides a good image of the last step or two as well as rider behaviour
approaching the end of the escalator.

page 2 B TEAM



However, the above/boarding view shows only the upper torso of the person and
their right hand access to the hancrail. While this view would reveal loss of
balance and efforts to forestall an accident by abruptly grabbing the handrail, it does
not show how feet are placed, the main focus of observations.

Still pictures were also taken to document the setting.

A reliable and experienced Project Officer on permanent staff was assigned the tasks
of viewing, tallying, and analysis. The work was closely supervised by the author, a
Board-certified Applied Psychologist and Human Factors specialist. Every
significant event was personally examined by the author, and parts of each video
were viewed on a sampled basis.

Observations and conclusions

The basic conclusion of our observa:icns is as follows: the MARTA escalator which
showed minimal safetv mishaps beiore installation, showed no change after.

A total of 4585 images of riders weze crserved on the tapes. But, since two cameras
ran simultaneously, manyv of the imzzzs taken at the botfom are of the same person
as taken at the above camera locz:ior. & to*a! of 2800 people were counted in all of
the above tapes. These images were 2imled as follows.

NUMBER CF ESCALATOR RIDER IMAGES

E Below
Abovs. board
D Above'alight

L
Before After

Altogether three events were noted. All were categorized as proto-accidents. All
three occurred before the EIS installation but it would be incautious to suggest that
the EIS riser messages caused a reducticn in mishaps. '
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Allowing for a degree of subjectivity in the narrative, the three events may be
described as follows.

Event 1; before, lower, Day 1, evening peak

A 3 year old girl who walks poorly, rejects her mother’s offer to take her hand, has
a mis-step on boarding from comb plate; re-gained balance without injury.

Event 2: before, lower, Day 2, moming peak

A middle aged man, engaged in an animated conversation, slightly repositions his
feet; nor all analysts would deem this a notable event.

Event 3: before, lower, Day 2, evening peak

A man in a hurry in his 30's, carrying a large briefcase and using the handrail,
attempts to take two steps at a time, but starting to do so on the expansion phase of
the escalator and has a clear mis-step although he does not lose his balance entirely.

A number of individuals with visual or motor impairments were observed using
the escalator after modification. No preblems were observed.

Given the representativeness of conditons of observations, the number of riders
observed (somewhat more in the after condition), and the number of events noted,
it is concluded that there has been no increase in accidents on this installaton.

Do riders appear oriented to the riser messages? At this point, we are niot atle to
offer a quantitative assessment of this. It can be readily observed on the videotapes
that some riders appear to be looking at the messages and that the length of their
fixation suggests they are taking the time to read the message.
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EXECUTIVE OVERVIEW

Messages delivered by the E.I.S. System have an immediate
nd high impact on air travelers and airport users.

 Prior to the escalator being modified by E.I.S. only 6% of
 users identified the manufacturer installed safety messages on

Xz

f the escalator balustrade.

 After modification, the safety messages delivered by the E.L.S.

ystem provide strong impact awareness. 51% of users

recalled one or more safety messages - a very significant
increase.

afety messages delivered by the E.I.S. system are very
Ewell received by the public:

Excellent or Very Good - 65%

Improves Attractiveness of Escalators - 30%



The E.L.S. signage system in both the continuous and

separated formats was equally successful in projecting the
advertising messages.

Awareness and recall scores ranged from 65% for unaided

to 70% for aided.

E.I.S. delivers to an upscale airport audience of college

. educated, frequent business travelers with an average H.H.L.

of $63,000.00 +.




Test Objective

= Continuous - Safety and one advertiser with all
risers modified.

= Separated - Safety and one advertiser with

unmodified steps located above and below each

safety message.

m Multi - Safety and three advertisers with
unmodified steps above and below each safety

message.




: Measurement Criteria

To Measure the penetration of safety and advertising
- messages and their impact on airport users and
travelers. |

Type of Measurement

Recall playback of safety and advertising messages
by unaided and aided methodology.

Location

On leaving up direction escalator carrying safety and
advertising messages.




Scope of Research

w 720 Completed Inter views

m 102 Pre-Modification

- u 314 Continuous

» (106) Coca Cola

~ (105) Intel
- (103)GTE

= 203 Separated

» (102) Samsonite

» (101) Coca Cola

“ w101 Multi

» GTE

» ASU

» Coca Cola

(51 at each gate, 5 and 37)

(Gate 5)

(Gate 37)

(Gate 37)



Research Site

Dallas/Fort Worth International Airport

Terminal 2E - Gate 5
Terminal 3E - Gate 37

m Timing

> April/ May 1995

> Morning, Noon and Evening

> Representative of airport passenger traffic
patterns




Pre-Test Conditions on
Unmodified Steps

= No safety messages or advertising on escalator risers.

- ® Manufacturer installed safety message delivered by

yellow sticker at base of escalator.

= Virtually invisible to escalator passengers. Only 6%

saw message and were able to play back some

content.




Safety Message Awareness and
- Recall

Safety messages delivered by the E.I.S. system have
immediate and high impact on travelers and airport
. users:

m Travelers recall multiple

safety messages.

= Safety messages recalled
differ from the yellow
(manufacturer installed)
labels at the base of the

escalator.




sengers Recall One or More
afety Messages

6% Recall Manufacturer Messages

51% Recall E.I.S. Messages




Delivery of Safety Messages by

E.LS. is Well Received by the

Public With a Positive Reaction

= Two in three think highly of

E.L.S. safety messages.

— Excellent or Very Good - 65%
~— Fair or Poor - 6%

® Does not detract from the
attractiveness of escalators at the

airport




The Effect on Attractiveness of
Escalators

Improves- 30.0%

Less- 5.0%

No Effect- 65.0%



| Advertising Message Delivery

equally successful in projecting advertising messages.

m The advertising was recalled by well over one half of

travelers using the escalators with the "continuous”

and "séparated" pagination format.

= 25% recall was obtained by the multi format

pagination.

» This unique method of signage has high impact and

strong recall value.

e

= Almost complete spontaneity is achieved with little or
no prompting. | |



Measured Success of Three
Formats of Advertising

Continuous

Separated

’2

Multi

0% 20% 40% 60% 80%
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1aided Recall

o f "u-'ﬁ
e

70%

60%

50%

40%

20%

Continuous

Separated
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William H. Parkes

President

Escalator Information Systems (Canada) Inc.
110 King Street West, suite 780

Hamilton, Ontario L8P 456

Dear Mr. Parkes:

Attached is our report, Effectiveness of Escalator Riser Signs for Commercial and
Safety Messages, on the research conducted at L. B. Pearson International Airport,
including all three phases of the project.

The work was done entirely by Behavioural Team staff and I closely supervised all
aspects of the project. I can attest that results are completely representative of the
situation which was under study.

The main body of results are for Phase 1 because it had the largest sample, namely
252 respondents. Results for this sample have a worst-case tolerance of £6.2%, 95%
of the time.

The report indicates that the EIS approach results in levels of recall which are far
superior to the levels possible with other media.

Thank you.

Sincerely yours,

E—«MM

Ben Barkow, Ph.D.
President
Reg., Coll. of Psych., #1075

WHEN PEOPLE MEET SYSTEMS... B T E A M
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Purpose

The main purpose of this study is to determine the extent to which riders recall
messages which are mounted on escalator risers using the Escalator Information
Systems (EIS) technology.

Methodology

_ The study was conducted in three phases by interviewing and videotaping escalator
riders so as to measure and compare the effects of escalator signage and changes in
signage. Phase 1 acted as the base case with all riders being exposed to all messages.
Phase 2 measured the effect of a change in sequencing in the signage and the
change resulting from colour and message content. Phase 3 again produced a
measure of the effect of a change in signage sequencing.

A graphic comparison of the three phases is shown in Appendix A. The signage
utilized in each phase is summarized as follows:

j IO SAFETY: “No Baggage Carts”.imenn 3 5 DOTRIPRORRRPPORS every 6th step
AQr CANAG@iccorissmmiernsassnssassaressisensasasnons 201 uuvrerneressusesnrasarasnisarsaanss cyclical
0K rreerericrrerransnenassnsmnennsssonassssasssanyssonaaess  Jr JOUOUR rersnssennesnnte cyclical
Zuni (fictitious proguctheecimcesrsaess 15 eeererseensaeiosinesnnsansnsanien cyclical

y JOTTn SAFETY: “Hold Handrail”wmeii b b OO APR every 6th step
AT Canada...iecceassssssmersonsssssarsamsasssenranes 20.eevireereserenan blocks 0f10,5,and 5
0K eereeeieissrsnsasasassssnssansasansnssannassnstessans 20,e0eerensencannnne blocks 0£10,5,and 5
Zuni (fictitious product).cessemasesnserenss p i JR blocks of 7, 5, and 5

Bererreireranes SAFETY: “Hold Handrailumvisnrssines Buvvrssressasear approx. every 8th step
AIr Canada....ccesiessessosssesassansssassasnasensess 15, ciaerncaesrersens blocks of 5, 5,and 5
Coke........ . 15 blocks of 5,5,and 5
Cathay Pacific p E-JITRR— blocks of 5,5,and 5
Diners Club b £ TR blocks of 5, 5,and 5
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The first measure required was to ascertain whether or not riders actually noticed
step messages in general when riding the escalator in a busy international airport.
Once this measure had been established, it was then appropriate to compare the
recall of existing stationary signage in the surrounding area of the escalator to see
whether a significant impact had been created with escalator step signage.

Next, the basic indicator of how effective the messages are in reaching the attention
. of riders is the ability of people to recollect the message without any prompting -

the “free-recall” or “unaided-recall” statistics. In addition, respondents can be aided

in their recall by a prompt such as “Do you recall seeing an ‘Air Canada’ message?”

In order to substantiate the integrity of the data from respondents, certain factors
were designed into the research as control measures. To test for exaggeration in
response, riders were asked in Phase 1 aided-recall if they saw the message about
Christie cookies, a leading Canadian brand. No such message actually appeared on
the escalator, but it was asked as a trick question to see if respondents were being
agreeable to inquiries beyond the strict letter of the truth.

Also, to ensure a true measure of escalator step recall, a fictitious product was
“invented” for this research study only. “Zuni non-alcoholic beer” does not exist,
but “Zuni” signage was displayed on the steps in Phases 1 and 2. Thus, the only
source for any recall of “Zuni” by respondents must be from the escalator steps.

Another important factor to measure was whether or not escalator riders were
favourable to step message display as a new advertising medium. In addition to
fostering good recall, it is desirable for the medium to be socially and esthetically
acceptable to the public. In this study, as well as the “bottom line” measurement of
successful recall, the acceptability of the medium was asked of all respondents,

Assuming that riders would actually notice and recall the step messages, the study
also examined whether rider behaviour was altered after reading the step messages.
This was accomplished with regard to the escalator safety warning signs.
Videotaping was conducted of riders both before and after the signs were installed.

With the data obtained, a final statistical analysis was done to establish the effects

of repeated exposure to the escalator step messages, and thus, a correlation between
frequency and recall.
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Unit description

The escalator unit under observation was located at a major Canadian airport (L. B.
Pearson International Airport, in Toronto) and is characterized as follows.

Location Terminal Two
Unit designation mid-concourse, Arrivals to Departures level
Manufacturer Montgomery
Model 5E

Number of steps 68
Rise 17 feet
Year of initial installation 1972
Direction of travel up
Operating speed 90 F.P.M.

Research activities and sample

Phase 1

In February, 1995, the escalator under study was modified by EIS (Canada) in such a
way as to introduce messages on the vertical (or “riser”} portion of each step. Prior
to modification, 8 hours of video were recorded during busy times as a “before” or
baseline standard. This footage captured approximately 1,470 riders.

While the camera was visible to pedestrians, it was set up so as to blend with the
background as far as possible. The camera was mounted on a tripod at the foot of
the escalator and, hence, to the rear of riders. The operator sat approximately 12
meters away and all camera pilot lights were taped over so as to reduce the
likelihood that riders would be cognizant of the camera. A bilingual sign indicating
that taping may occur was affixed to the wall.

After modification, 252 riders were interviewed after being intercepted at the top of
the escalator. A copy of the questionnaire appears as Appendix B.

The interviewer was bilingual and prepared to administer the questions in English
or French. Interviewing began in the afternoon of the second day of operation after
modifications to the escalator. Participation was entirely voluntary. Procedures
conformed to the guidelines of the Canadian Professional Market Research Society.
The interviewer was identified as an employee of Behavioural Team.

A further 8 hours of video were recorded after approximately two weeks of
operation. 1,655 riders were recorded.
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Potential interviewees were identifiec tv a no-biased process. Of those identified, a
total of 165 men and 87 women agreed to stop for interviews. This sex ratio is

reasonably typical for this setting as “or many other urban work settings.

Zount  Percent

Male “E3 65.5

Female 87 345

Total 252 100.0

The age distribution of respondents is shown on the chart below. Ages run from 15
to 70 years, with an average age of 40 and a median age of 35.

45 ) ! ! ] 1 1 1 1
40
35

- 30

The sample consisted of 40% traveiers, 40°c workers at the airport, and 20% people
in the terminal to see off or to greet iravelers. The workers were a mix of blue- and
white-collar airport occupations.

With regard to “role,” this sample had more workers than might be found in other
locations because of the proximity of this escalator to the staff cafeteria and other
heavily used staff routes. This is fortunate in that the sample represents both
tourist/visitor and worker populations and provides a broader spectrum of
experience — lots of one-time riders and lots of multi-trip riders — than another
location might provide.

The total in the table below is 231 (out of a complete sample of 252 Phase 1
respondents). For one person, their role (whether they are a Traveler, Meet/Greet,
or Worker) was not recorded into the data-set although the remainder of their data
is reasonably intact. Totals in some other tables throughout this report may vary for
the same reason.
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Count Percent
Traveller 101 40.2
Mee¥/Greet 50 19.9
Worker 100 39.8
Total 251 100.0

Phase 2
After installation of the Phase 2 messages, 152 riders were interviewed after being
intercepted at the top of the escalator. A copy of the questionnaire appears as
Appendix C. No one was included who was interviewed in an earlier phase.
The data which follows are based on the entire sample of respondents. While none
had been previously interviewed, some people had some exposure to the messages
during Phase 1. The effect on memory results is minor and thus is not further
addressed in this report.
A further 2 hours of video were recorded for documentation,

The distribution of men and women is as follows:

Count Percent

Male 91 €60.3

Female g0 39.7
Total 151 100.0

Ages run from 18 to 70 years, with an average age of 38 and a median age of 35.

The distribution of roles was similar to that found in Phase 1, and is shown in the
table below.

Count Percent

Traveller 63 414
Meet/Greet 33 21.7
Worker 56 36.8
Total 152 100.0
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Phase 3

After installation of the Phase 3 messages,

intercepted at the top of the escalator. A
Appendix D. No one was included who was

The data which follows are based on the en
. had been previously interviewed, some
Air Canada messages during Phases 1

154 riders were interviewed after being

copy of the questionnaire appears as
interviewed in an earlier phase.

tire sample of respondents. While none
people had some exposure to the Coke and
and 2.

A further 2 hours of video were recorded for documentation.

The distribution of men and women is as follows:

Count Percent
Male 80 51.9
Fernale 74 48.1
Total 154 100.0

Ages run from 18 to 65 years, with an average age for respondents of 39 and a

median age of 35.

The distribution of roles was similar to that

in the table below. The number of work

found in Phases 1 and 2, and is shown
ers has declined somewhat from 37% in

Phase 2 to 29% in Phase 3 since individuals previously interviewed were excluded
from later samples, thus narrowing the available worker population.

Travelter
Meet/Greet
Worker
Total

Count Percent
72 46.8

37 24.0

45 20.2
154 100.0

The Phase 3 sample agrees closely with those drawn in Phases 1 and 2.
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Ridership and message exposure

Based on the observed number of riders captured on videotape during specific
hours, it is possible to estimate the average number of riders over fixed periods of
time for this escalator unit. Performing these calculations using 1994 Transport
Canada data results in the following estimates.

Time period Estimated number of rides

average per hour, 7:00 AM to 7:00 PM “ 160

Ay ettt s s nre e e ems et e e s s nasan 2545

PET MONtH ittt esaereresssestsensaesnsesseen 77 000

POL YOl usiistiiirinnieritttsstnccesstensenass st bassssessssnrarsresnasensess sesssnnssssene 925 000
It can also be estimated that...

43 800 travelers or greeters will use the escalator, averaging 12.7 times a year,
235 workers will use the escalator, averaging 1580 times a year, and

44 000 users of all sorts use the escalator, averaging 21 times a year.

Existing stationary signage

A variety of word and pictograph signs are mounted on or near the escalator for
purposes of modifying behaviour or in compliance with governing code
requirements. In all phases of the study, escalator riders were asked about the
existing stationary signage to determine the recall of the messages.

The existing stationary messages are as follows:

* a pictogram sign showing the prohibition of baggage carts, wheelchairs,
and red-cap-dollies on the escalator,?

3 Messages such as these could be falsely recalled in the aided situation. In order to be counted as a
cormrect recall, respondents aiso had to be able to answer that this sign was mounted on the wall near the
escalator, a simple effort i the memory were genuine.
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a mandatory yellow pictograph sign relating instructions zbout holding
the handrail, not allowing toes to be pinched and avoiding the sides of the
escalator steps, and attending to children,

* asmall sign about stopping the escalator in an emergency,

* any information related to Bell Canada (which could include noticing the
bank of phones at the base of the escalator or the new card vending
machine), and

* awall poster about drugs.

Results

Do riders notice escalator step messages?
Phase 1

Of the 252 individuals who consented to be interviewed, 7 (2.8%) could not think of
“anything unusual about this escalator” even if their memory were directed
(probed) to think about “...on the steps.” These 7 were not interviewed further
although their demographic characteristics were documented.

The magnitude of this number of no-notice riders (2.8% of the sample) has to be
assessed against benchmarks such as the number of individuals in an international
airport who can not read Roman-alphabet words, who are illiterate or dyslexic,
whose vision is obscured because they are minding large pieces of luggage, who
might wish to dissemble in the interest of skipping past an interviewer and getting
on with their trip, or for that matter, who do not find messages on escalator risers
in any way unusual.

In light of these factors, the true incidence of riders who do not notice the riser
messages is some smaller fraction of the 7 who opted-out.

Phase 2

Of the 152 individuals who consented to be interviewed, all (100%) acknowledged
that they knew something was new about this unit.

4 Respondents also had to reply where the sticker was mounted.

pageg B T EA_M



Phase 3

Of the 154 individuals who consented to be interviewed, all (100%) acknowledged
that they knew something was new about this unit, as in Phase 2.

Can riders recall the existing stationary signage?
Phase 1

240 riders were asked which conventional stationary signs they could remember
using the free-recall format. Only 23 people (9% of this sample) could remember
any stationary sign despite the fact that 40% of the sample worked in the terminal
building, used the escalator frequently, and many had done so for a long time.

Byes
Eno

The free-recall for any of the stationary

¥ signs was quite poor. These results are
shown in the following data.

* 2% of the sample could recall the large wall-mounted panel showing three
pictograms prohibiting various sorts of carts on the escalator,

.yes
B o
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the escalator.

* 0.8% of the sample could recall the emer

prompted.

machine nearby.

page 11

.yes

2] no

0.4% of the sample could reczll the mandatory yellow sticker on the base of

gency warning without being

My

Eno

N3 no

6.0% of the sample when aided could recall the Bell Canada material such
as the bank of phones at the foot of the escalator or the new

card vending



Phase 2

* Only 7% of the sample could recall any of the stationary signs in free-recall.

Eno

When reminded of the stationary signs by being prompted with some specifics of
each sign one at a time, aided-recall of most of the stationary signs increased as
compared to the free-recall levels noted in the preceding section of this report.
These levels remain, however, far below any level of consciousness which might
be deemed adequate for the promotion of safety or compliance to airport rules.

The recollection of the Bell Canada material — including a prominent bank of
phones and a new vending machine — did increase substantially to 71%.

* 11% of the sample could recall the large panel with three cart prohibition

pictograms when aided.

.yes
E no
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* 4% could recall the mandatory vellow sticker.

My

E-4 N0

* 16% could recall the emergencv warning under aided-recall.

B yes
Eno

* 71% of the sample could recall the Bell Canada material such as the bank
of phones and the new card vending machine.

B
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* 21% could recall the drug poster when helped.

M yes

Eno

Phase 3

* Only 3% of the sample could recall any of the stationary signs in free-recall.

W yes
& no

When reminded of each of the stationary signs by being prompted with the
specifics of each sign, aided-recall of the stationary signs increased marginally.

* 12% of the sample could recall the large waH—ﬁomted panel showing three
pictograms prohibiting various sorts of carts on the escalator.
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* 1% of the sample could recall the mandatory yellow sticker on the base of
the escalator.

My
B no

* 14% of the sample could recall the emergency warning when reminded.

.yes
Eno

* 71% of the sample when aided could recall th
the bank of phones at the foot
machine nearby.

e Bell Canada material such as
of the escalator or the new card vending
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* 19% of the sample could recall the drug poster when helped.

Can riders recall the messages?

Phase 1

For the 245 riders who noticed the messages without any prompting, the data below
show their free-recall and their aided-recal] performance.

* 81% remember Air Canada, Iising to 95% when aided.
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* 68% remember Coke, rising to 90% when a:degd.

* 39% remember Zunj non-alcoholic beer — desnite being a brand invented

just for this test, rising to 65% when aided, and

a Yes

Yes
] No

] n

* 48% remember the warning against taking Daggage carts on the escalator,
rising to 80% when aided.

.Yes
[ n
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Phase 2

For the 152 riders, the data below show theis ‘rec-recall and their aided-recall
performance.

[ ]
ut
ve)
32
-

emember Air Canada, rising to 7é°: when aided.

* 78% remember Coke, rising to 98% wher zided.

H Yes
D No

* 32% remember Zuni non-alcoholic beer, rising to 58% when aided. and
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* 22% remember the warning to grab the handrails on the escalator, rising to
70% when aided.

Phase 3

For the 154 riders, the data below show their free-recall and their aided-recall
performance.

* 68% remember Air Canada, rising to 94% when aided.

B ves
T No
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* 85% remember Coke, rising to 99% when aided.

* 18% remember Diners Club, rising to 33% when aided,

Yes
[ No

* 31% remember Cathay Pacific, rising to 47°c when aided, and
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¢ 10% remember the waming fo grab the handrails on the escalator, rising to
51% when aided.

To what extent are riders exaggerating their aided-recall?

2 of 245 (<1%) of the individuals in Phase 1 claimed that they did see the Christie

cookie message when prompted in the aided-recall question even though no such
message appeared on the steps.

B yes
Elro
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Are people favourable to messages presented in this manner?
Respondents were asked if they thought such EIS messages were “a good way or a

poor way to convey advertising nformation to the public,” and separately for safety
information.

Percentage of Riders Favourable

Phase 1 Phase 2 Phase 3
Advertising........... 87 o, 95% s 98%
Safety Messages...........63%........cocooo..... 87 % iiiiniieienen. 81%

These figures are graphed in :=e chart below,

100% = oo
20% 1 3
80% | P -
70% -}
s0% - [
50% -
40% | |8
30% 1 B
20% 4 38
10% -
0%

!Advertising
E Safety Messages

N

Phase 1 Phase 2 Phase 3
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Advertising

Reactions to step advertising, as can be noted from the table and chart above, are
exceedingly favourable. When the sample of 250 or so were queried in Phase 1, the
reasons people gave for liking this form of advertising are...

new, original (71 people),

at eye level (69),

the audjence is captive (65),

people look at their feet on an escalator (23),

and various comments about being eye-catching (12).

Other than comments offering general reservations about advertising per se, 8
people found step advertising distracting. In view of the purposes of advertising,
this type of remark can not be considered an entirely adverse point of view.

Safety messages

We asked for reactions to the EIS approach for “safety warnings.” Over 60% are
favourable towards safety messages displayed in this manner, as shown in the chart
below.

Riders felt the safety messages had the same advantages as the advertising
messages. However, certain messages relating to safe behaviour on escalators —
such as “No carts” — are best delivered before boarding. The EI$ Canada approach
in Phase 1 for this particular message, was thus compromised by sometimes being
noticed half way up the escalator, a point at which a prohibition about carts is Jess
valid.

Reactions to safety messages were queried in Phase 1. Some of the reasons people
are favourable to the EIS approach for safety messages are similar to those for
advertising messages...

at eye level (55 people),

need to watch feet when getting on (31),

gets attention, animated (22),

and a general appreciation that the more safety information provided, the
more good it can do (6).

* & 9 @

And the some of the unfavourable reasons are similar too...
* adds to clutter (45 people),

® message may be seen too late (35),
* and messages can be distracting (10)
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Was rider behaviour altered by contact with the escalator step signs?

Did use of baggage carts decline?
The total number of roll-on items (baggage carts, baby buggies, dollies, wheelchairs,
etc.) did not show a reduction after the installation of the riser messages, as

revealed on the videotapes in Phase 1.

All Wheeled Aides Baggage Carts Riders Baggage Cart Fraction

The percentage frequency of all wheeled aides (including carts, buggies, and dollies)
is stable before and after the installation of riser messages. Before the installation,
2.3% of riders take a wheeled aide up the escalator. After the installation, it is the
same percentage, 2.3%.

But a closer look at the percentage frequency of baggage carts — the only item
specifically identified in the prohibition message — is reduced from 1.7% to 1.4%, a
reduction of 18%.

Did use of the handrail increase?
The safety message in Phases 2 and 3 was “Hold handrail.” Was there a change in
handrail use as a result of this message over the base rate before any EIS messages
were installed?
In Phase 2, there were 11 hold-the-handrail messages. In Phase 3, there were 8.
Handrail use was observable on videotape from the moment of boarding until

Ppassengers reached the level of the second step-side lamp, roughly 10 steps.

# of HR Users Total # Riders % of HR Users

Before............ b1 L GBL..cvcieiineicnrnnncrenes 51%
After, Phase 2...cc..228 e 1 S 62%
After, Phase 3............ 180uucirirererisrenaenns By & 57%
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The percentage frequency of handrail use increases by somewhere between 6% and
11%. This is most likely related to the frequency of the message of 8 or 11 times.

It is also correct to say that the percentage of non-users, persons at risk, decreased by
22% and 12% in the sequential phases as a result of the EIS sign.

How many trips on the escalator does it take to be able to remember
" messages?

Phase 1

1. Other than the 7 riders who claimed to not notice the riser messages, only one
person could name under free-recall no messages. Under aided-recall probing, this
person did remember seeing the Air Canada and the cart safety messages.

2. 130 riders were interviewed after just one trip up the modified escalator. In a
single trip on the escalator, these riders on average recalled 1.7 messages and when
aided, 2.9 messages. Five of these riders, 2% of the whole sample, could freely recall
all four messages after a single trip!

It can be asked “How many trips are taken by those who can recall, say, three
messages?” From the point of view of the researcher, 2ll we know is that these
people report three messages but they may be close to remembering four messages.
So for those who recall three messages, it would be more precise to say they
remember “between three and four” messages, not just three.

The statistic we are using in this section is the “median.” In other words, half the
group require more trips than the median and half require fewer. Using the

common “average” would not be helpful because a single individual with say, 200

trips, would falsely weight an average calculation, This weighting does not happen
with medians.

Able to recall no messages...

Only a single individual can freely recall no message. He had taken a
single ride.

Able to recall 1 message...

63 individuals can freely recall only gne message. Of these 63, the great
majority, 55, have taken only a single trip. Therefore the median is 1.
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Able to recall 2 messages...

The median number of rides to freely recall two_messages is also 1. In
other words, of the 87 individuals who can recall two messages, 56 have
only taken a single ride up the escalator. This is 23% of the whole sample.

Able to recall 3 messages...

The median number of rides needed to freely recall mre_e&e_saoe_g is 12.
Of the 36 who recalled three messages, 13 were able to do 50 in a single trip.
This is 5% of the whole sample.

Able to recall 4 messages or more than 4 messages...

There is no simple way to establish within this methodology how many
trips are needed to recall four messages. Some 6 riders in the sample made
more than 120 trips and some time within that number of trips, four of
them achieved a memory for all four signs and possiblv could have
remembered more... if more had been present. 38 individuals mentioned

four signs.

The median number of trips to freely recall four (or more) messages is 30
trips or roughly the number of trips a worker would take in a five week
period of work when also counting his/her return trip to their workplace
after lunch.

As mentioned above, five riders — 2% of the sample — were able to
mention all four signs after a single trip.

3. The question of how much exposure to the messages is necessary to build up a
memory for them can be addressed in another way. We can ask, “Looking only at
those who had 2 to 10 trips on the escalator, how many messages can they recall?”

The chart below shows the growth of recall over an arbitrarily selected set of trip
frequencies.
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CONCLUSIONS

1. Impact

In all three phases of the study, virtually all escalator riders noticed the step
messages in some level of detail. This is even more remarkable considering that
fewer than 10% of riders can freely recall the pre-existing stationary signs mounted
.In the vicinity of or on the test escalator, even though 40% of the sample are
employed at the airport, use the escalator frequently, and have done so for a
considerable period of time.

ESCALATOR STEP SIGNS vs. STATIONARY SIGNS
(UNAIDED-RECALL CONDITION}

Phase 1 Phase 2 Phase 3
Escalator Step Signs....civecricneomensssnenns 97.2% s 100%.meiiiiininnn 100%
Stationary Signs... ..cceevrmeerivcircnncecnnienicrrneenn 8.8% covneerersenens 7.0% oo 3.0%

2. Recall

A chart comparing successive phases of the study is shown in Appendix E. The
following conclusions can be made:

2. In Phase 1, where all messages were exposed to all riders, step messages on
escalators result in free (“unaided”) recall rates up to about 80% for
individual messages. With a memory prompt (“aided-recall”), recall goes
up to about 95% for individual messages.

b. Step message sequencing (exposure frequency and pattern) is a major
factor in determining recall rates. For example with the Air Canada step
messages, unaided-recall rates dropped from 81% to 59% in Phase 2, even
though the total number of sign facings stayed the same. The same is true
for Air Canada aided-recall rates where the percentages dropped from 95%
to 76% in Phase 2. Thus, to effectively reach a target audience riding an
escalator, the greater the exposure frequency the better.
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RECALL RATE vs. EXPOSURE FOR “AIR CANADA"

Total Sequence Escalator Unaided Aided
Signs Exposure Recall Recall
Phase l.....iceinees 20, Cyclical....... Entire unit.............81%................ 95%
Phase 2.....ccociecimmeeecec 20 Blocks of............ 1/3 £1: L S 76%
10,5,and 5

c. The message format of the step signage is another important factor in
maximizing recall rate performance. In Phase 1, the familiar Coke logo
was intermingled with an image of a Coke bottlecap (of 22 steps, 13 showed
the Coke logo and 9 showed the Coke bottlecap). In Phase 2, the bottlecap
was replaced with the familiar logo in contiguous blocks.

While the total number of facings for Coke actually decreased from 22 to 20
and the Coke logo alone appeared in a sequencing frequency similar to that
of Air Canada, recall rates of both unaided and aided improved materially.
This is further illustrated in Phase 3 where the total facings again decrease.
Impact can best be achieved by a simple, recognizable message in
contiguous format.

IMPACT FOR “COCA COLA” LOGO AND BOTTLECAP INMAGE

#ofSigns  #ofSigns  # of Signs Sequence Unaided Aided
Coke Coke Total Recall Recall

Logo Bottlecap

Phase 1. 13 9 220 Cyclical................ L1 T 90%
Phase 2................ b ] | T 1 T b | Blocks of 10, 5, 5. 78%1ueeeeencrenene 98%
Phase 3............... 15 | I ) 3 T Blocks of 5, 5, 5 85%.. 99%
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d. Repetitive exposure over an extended period of time maximizes recall
performance rates. Both Air Canada and Coca Cola showed excellent
results in Phase 3 when compared to Diners Club and Cathay Pacific.
While survey respondents were only interviewed once, some respondents
from Phase 3 had been exposed to the Air Canada and Coke messages for a
longer period of time because those messages had been installed on the
steps since Phase 1.

e. In spite of the shorter time frame, both Diners Club and Cathay Pacific
scored relatively high recall rates even though their logos and messages
may not be as recognizable as Air Canada and Coca Cola. Diners Club may
have suffered to some degree because their logo is constrained by the size
of the step facing and their “En Route” image may have been confused
with the Air Canada similar usage of the name and appearance.

f. As with commercial messages, recall performance of safety messages
proves that the message format and the frequency of exposure are both
important to retention. In Phase 1, the safety message “No Baggage Carts”
with an accompanying pictogram appeared every sixth step and achieved
an unaided-recall rate of 48%. In Phase 2, the safety message “Hold
Handrail” appeared on the same number of steps (every sixth step), but the
unaided-recall rate declined to 22%. In Phase 3, with the safety message
frequency further diluted to every eighth step, the unaided-recall rate
declined to 10%. Thus, the more signs the more often, the better.

g- The colour and colour contrast of the step messages also plays a role in
recall performance. In Phase 2, the background colour of the Zuni step
messages was changed from turquoise to white because given the available
lighting at the test site location, the white background provided better
contrast for the black “Zuni” lettering. With the reduced step facing
frequency in Phase 2, it was expected that recall rates would decline. In
fact, Air Canada unaided-recal] rates declined from 81% in Phase 1 to 59%
in Phase 2, a reduction of some 27%. However, the unaided-recall rate for
Zuni with its improved colouring declined only 18%, meaning the
colouring had made a strong difference. This is further reinforced with
the aided-recall comparison where Air Canada declined 20%, while Zuni
declined only 11%.
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3. Integrity of the Study Data

In Fhase 1, only 2 respondents out of a total of 245 (0.8%) responded positively to a
deceptive prompt suggesting the presence of a Christie cookie sign that did not, in
fact, actually appear on the escalator. It can be concluded that the respondents to this
study provided truthful answers that can be relied on.

4. Zuni Beer

‘The remarkable recall rates achieved by Zuni Beer prove most conclusively that
escalator step messages are effective. Zuni is a fictitious product whose name
appeared only on the steps of the test site escalator. Yet, in Phase 1 an unaided-recall
rate of 39% was achieved, with an aided-recall rate of 65% with prompting. In Phase
2, with less numerous exposure, the unaided-recall rate was 32%, and the aided-
recall rate was 58% with prompting.

FICTITIOUS PRODUCT RECALL OF “ZUNI NON-ALCOHOLIC BEER”

Total Sequence Escalator Unaided Aided

Signs Exposure Recall Recall
Phase I.......ueee.. y 3 T Cyclical................. RV S 39%.enriiinin. 63%
Phase 2., 17 i Blocks of 7, 5, 5. T i 32% evvvierennennn. 58%

5. Level of Acceptability

In all three phases, social acceptability of this new advertising medium was
extremely high. The percentage of respondents being favourable to advertising in
this manner were 97%, 95%, and 98% in the three phases.
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6. Safety Messages

In the public’s best interest, the most gratifying results of the test were the recall
numbers achieved by the escalator safety warning messages. The greatest increases
in unaided to aided-recall rates occur with safety messages, signifying that once
reminded, riders are now more aware of escalator safety. Add to this the noted
change for the better in rider behaviour, ie. an 18% reduction in baggage cart usage
on the escalator and a 22% reduction in persons at risk on the escalator by not
holding the handrail, it can be concluded that escalator step messages are an
effective means to modifying rider behaviour for the better.

7. Correlation Between Frequency and Recall

Other than those who claimed to notice nothing extraordinary about the escalator in
Phase 1, only one rider could not freely recall a single message.

In a single trip on the escalator, riders on average freely recall 1.7 messages, and
when aided, 2.9 messages. Of the sample of one-trip riders, 4% could remember all 4
messages.

The median number of trips needed to freely-recall one or two messages is one
single trip. To recall three messages, the median is 12 trips. To recall four messages,
the median is 50 trips (roughly the escalator travel ime in five work weeks). Thus,
an educational process is evident here with greater the number of trips, the greater
the recall.
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APPENDIX B
QUESTIONNAIRE PHASE 1
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APPENDIX E
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APPENDIX A
STEP SEQUENCING CHART



ESL

STEP ANVERTISING LAYOUT

ALAYOR INFORMATION SYSTEMS (CANADA) INC.

BLDG: VERMINAL 2, LBPIA
UMNIT:, TIBZEM DATE: 30-Juii-85
"PHASE 1 CONFIFGURATION™ “PHASE 2 CONFIFGURATION™ “PHASE 3 CONFIFGURATION"
INITIAL LAYOUT i SECOND LAYOUT D THIRD LAYOUT
K B OCA OLA 1 QOCA OLA 1 OCA OLA
i AIR CANADA o 0 "3 o 0
3 FOR ALL THE WORLD T OCA €O B OCA £O
B “RIR GANADA o 0 oLA A o 0
s T TOUR L MONDE ENTER ] OCA COLA 5 0G4 CO
8T RO RN CARTE T
P OCA COLA AIN GANADA, 7 AR CANADA
a By L FOR ALL THE WORLD 3 FOR ALL THE WORLD
9 OCA COLA ] AR CANADA 5 AR GANADA
10 A0 POUR LE MONDE ENTIER il POUR L& MONDE ENTIER -
11 - 11 AR CANADA 11 ATR CANADA
12 ] i m"‘“”:m":
13| POUR E MONDE ENTIER 55 DINERS GLUB R ROUTE |
14 AlR CANADA 14 AIR CANADA, 1 DIMENS CLUB EN ROUTE -
15 FOR ALL THE WORLD 5 FOR ALL THE WORLD B GINERS GLUB EN RGUTE |
15 AIR CANADA | AIR GANADA DINERS GLUB EN ROUTE
17 POUR LE MONDE ENTIER 7 POUR LE MONDE ENTIER i DINERS CLUB EN ROUTE
sl W0 DGGAGE CARTE q "HOLD RANGRAR ! CATHAY PAGIPIC
f: ) TUN| BRER 3 RT.OF 4
20 THE SOMTHWEST DRY ... CATRAY PACHIC
N OCA COLA I3 “TUW BEER N DOVER DE.L'A
22 K& L THE TRy, GATHAY PACIFIC
2 DGA GOL2 FOW BEEK
24 T LD WARORAL, OCA GO
25 QCA COLA O 0
o 0 28 + »
ar Al CANADA OCA €O p} DCA GO
28 FOR ALL THE WORLD Q . 78 . »
2 AIR GANADA OCA GO v
a . o AR CANADA
31 0 0 £l 0 o T POUR LE: MONOE ENTIER
32 (73] X 5 OCA CO AIR CANADA
33 OCA COLA OCA CO . FOR ALL THE WORLD
34 LOBO o o AIR CANADA
15 7 DCA €O B DINERS GLUB EN ROUTE
38 k3 o OINERG CLUB EN ROUTE
37 ATR CANADA, & DINERS GLUB EH ROUTE '
aa AR CANADA : POUR LE WONDE ENTIER “BINERS CLUB EM ROUTE |
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ESCALATOR INFORMATION SYSTEMS - PHASE 1 S/N
Did you notice anything unusual about this escalator? [Probe: ...on the steps?)

yes/correct (J
yes/with probe [J

no ! [if “no,” remind person of EIS]

What signs can you recall? [Do not read this ist, just tick those where some basic content is uttered.]
Air Canada []
Coke [
Zuni ]
No Carts T

other, verbatim

Sl S e

Can you recall any signs on or near the escalators which aren't moving? What did they say? [Do not rea:
this list, just tick those where some basic content is uttered without prompting.]

Ul baggage carts, wheelchair, and red-cap-dolly pictogram
1 Yellow warning sticker about hands

[J Emergency

[ Bell telephone stuff

other, verbatim

1.
2.

Do you recall seeing on the steps of this escalator the sign about... [BE SURE TO SCRAMBLE THE
ORDER; pre-tick those already mentioned in earlier Q so you don't have to read them.]

[L] “Air Canada”

O “Coke”

U] “Christie cookies”

(J “Zuni beer”

Li“no carts' on the escalator”

Do you think a sign on the escalator is a good way or a poor way to convey escalator safety wamings?
Why do think so? |

yes/favourable [J no [J
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Reasons favourable

Reasons unfavourable

Do you think this is a good way or a poor way to convey advedising information to the public? Why do
you think so? -

yes/favourable [J no

Reasons favourable

Reasons unfavourable

How many times in a typical [year OR workday] do you go up this escalator? ____year OR ._day

Altogether, how many times have you been up this escalator since the signs were installed on [say
when]? [Probe: times each day x # days, roughly, ... but give an absolute number] ___=tot. £ of times

What is your reason for being in the airport today? [Don't ask if obvious.]

O traveller

L] to drop-off or meet someone
(3 worker

L] other

How old are you, please? [Probe: during what decade were you bom? {Or your estimate.}]

RECORD BUT DO NOT ASK THE PERSON
Male — fermale —

Did this person take a ezt on the escalator....
Yes — o %

Date Time Intecviewnr
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ESCALATOR INFORMATION SYSTEMS (CANADA) - PHASE 2 S/N

Did you notice anything unusual about this escalator? [Probe: ...on the steps?]

yes/correct ]
yes/with probe [
no ] [ “no,” remind person of EIS)

 What signs can you recall? [Do not read this list, just tick those where some basic content is uttered.)
Air Canada [J

Coke [J

Zuni ]

Hold handrai! L] TENEZ LA MAIN COURANTE

other, verbatim

Can you recall any signs on or near the escalators which aren't moving? What did they say? [Do not re
this list, just tick those where some basic content is uttered without prompting.]

il baggage carts, wheelchair, and red-cap-dolly pictogram

O Yellow warning sticker about hands, toes getting pinched (“avoid sides”),
attending to children, and carts. What colour was the sian? [DO NOT TIC!
UNLESS COLOUR OR “BRIGHT" IS MENTIONED].

[ Emergency

[ Bell telephone stuff

[J poster about drugs

other, verbatim

1.
2.

Do you recall seeing on the steps of this escalator the sign about... [BE SURE TO SCRAMBLE THE
ORDER; pre-tick those already mentioned in earlier Q so you don't have to read them.)

U “Air Canada”

[J “Coke”

[J “Christie cookies™

[J “Zuni beer

(3 “Hold handrail” “TENEZ LA MAIN COURANTE"

Do you think a sign qn the escalator is a good way or a poor way to convey escalator safety warmnings?

yes/favourable [ no O
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Do you think this is 2 good way or a poor way to convey advedising information to the public?
yes/favourable [J -no [J

I'd like to ask again about the stationary signs on or near the escalator. Do you recall seeing the sign

about... [BE SURE TO SCRAMBLE THE ORDER. DO NOT pre-tick if the first two have already been

mentioned in the earlier Q because you need to confirm further details.]

[ The pictogram sign showing baggage carts, wheelchairs, and red-cap-dollies.
(1 Where was that sign mounted? [Must say, roughly, on the wall alongside]

{J Yellow pictograph sign about holding the handralil, toes getting pinched and avoiding the
sides of the escalator, attending to children, and carts.

{J Where was that sign mounted? [Must say, roughly at the bottom of the escalator]
O The sign about stopping the escalator in an emergency
U] Any information related to Bell telephone
[J the wall poster about drugs
Altogether, how many times have you been up this escalator since the signs were installed on Tuesday.
Feb 217 [Probe: times each day x # days, roughly, ... but give an absolute number] __=tot. # of times

Altogether, how many times have you been up this escalator since the signs were last changed on
Tuesday, March 21?  __ =tot. # of times

What is your reason for being in the airport today? [Don't ask if cbvious.)

[ traveler

[ to drop-off or meet someone
[ worker

U other

How old are you, please? [Probe: during what decade were you bomn? {Or your estimate.}]

RECORD BUT DO NOT ASK THE PERSON
Male fernale —

Did this person take a cart on the escalator. ..
Yes no_

Dete Tme Interviewer

L]

Phase 2 page 2 m



APPENDIX D

QUESTIONNAIRE PHASE 3



ESCALATOR IRFORMATION SYSTEMS (CANADA) - PHASE 3 S/N
Did you notice anything unusual about this escalator? [Probe: ...on the steps?]

yes/correct _J
yes/with probe [J
no " [if “no,” remind person of EIS]

What signs can you recall? [Do not read this list, just tick those where some basic content is uttered.)
Air Canada [J
" Coke T
Diners Club ]
Cathay Pacific J
Hold handrait [} TENEZ LA MAIN COURANTE

other, verbatim

Can you recall any signs on or near the escalators which aren’t moving? What did they say? [Do not read this
list, just tick those where some basic content is uttered without prompting.]

[ baggage carts, wheelchair, and red-cap-dolly pictogram

[ Yellow waming sticker about hands, toes getting pinched {“avoid sides"),

attending to children, and carts. What colour was the sign? [DO NOT TICK
UNLESS COLOUR OR “BRIGHT” IS MENTIONED].

L] Emergency

L Bell telephone stuff

[ poster about drugs

other, verbatim

Do you recall seeing on the steps of this escalator the sign about... [BE SURE TO SCRAMBLE THE ORDER;
pre-tick those already mentioned in earlier Q so you don't have to read them.)

] “Air Canada”

{J “Coke”

0] “Diners Club”

L] “Cathay Pacific”

L] “Hold handrail” “TENEZ LA MAIN COURANTE"

Do you think a sign on the escalator is a good way or a poor way to convey escalator safely warninas?
yes/favourable [ no

Do you think this is a good way or a poor way to convey advertising information to the public?
yes/favourable [J no
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I'd like to ask again about the stationary signs on or near the escalator. Do you recall seeing the sign about...
[BE SURE TO SCRAMBLE THE ORDER. DO NOT pre-tick if the first two have already been mentioned in the
earlier Q because you need to confirm further details.]

[ The pictogram sign showing baggage carts, wheelchairs, and red-cap-dollies.
U} Where was that sign mounted? [Must say, roughly, on the wall alongside]

[ Yellow pictograph sign about holding the handrail, toes getting pinched and avoiding the sides
of the escalator, attending fo children, and carts.

[J Where was that sign mounted? [Must say, roughly at the bottom of the escalator]
[} The sign about stopping the escalator in an emergency
L] Any information related to Bell telephone

0 the wall poster about drugs

Altogether, how many times have you been up this escalator since the signs were installed on Tuesday, Feb
217 [Probe: times each day x # days, roughly, ... but give an absolute number] _ _= tot. # of times
Altogether, how many times have you been up this escalator since the signs were last changed on Tuesday,
April 47  _ =tot. # of times

What is your reason for being in the airport today? [Don't ask if obvious.}

0 traveler
1 to drop-off or meet someone
L worker
__ other
How old are you, please? [Probe: during what decade were you born? {Or your estimate.}]

RECORD BUT DO NOT ASK THE PERSON
Male fermale —

eidu'_ispersomakeagnmmee.salamr...

Date Tme Interviewer

-
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NOV 19 "97 @3:.. .. £SCALATOR INFO SYSTEMS P.1-1

2155 Winding Way.
Burlington, Ontario, Canada
LM 2Y2

VIA FACSIMILE - to (301)-504-0127
November 19, 1997

U.S. Consumer Product Safety Commission,
Office of the Secretary,

Freedom of Information Division,

4340 East West Highway,

Room 502,

Bethesda, MD 20814-4408

Attention: Mr. T. A. Stevenson

Deputy Secretary and
Freedom of Information Officer

Subject: Meeting Summary October 21, 1997 / EIS Systems

Dear Mr. Stevenson,

I acknowledge receipt of your mailing to me dated October 29, 1997, regarding the
above-noted subject. '

Upon review, I find the information contained to be accurate. I confirm that I have no
objection to the meeting swnmary becoming public record.

I appreciate you providing me the opportunity to comment. Thank you very much.

Yours sincerely.

2

W. H. Parkes
President

ESCALATOR INFORMATION SYSTEMS (CANADA) INC.



U.S. CONSUMER PRODUCT SAFETY COMMISSION
WASHINGTON, D.C. 20207 4

October 29, 1997
AIR MAIL

Mr. William H. Parkes

President

Escalator Information Systems (Canada) Inc.
110 King Street West, Suite 780

Hamilton, Ontario L8P 486

RE: Meeting Summary October 21, 1997 / EIS Systems

Dear Mr. Parkes:

The Commission intends to make the enclosed meeting summary a part of its public
record. We are sending you the summary so you may comment on the information under the
procedures in section 6(b) of the Consumer Product Safety Act (CPSA) (copy enclosed).

That section requires the Commission to provide the opportunity to comment on certain
information from which the identity of a manufacturer or private labeler of a consumer
product may be readily ascertained by the public. The comments you submit pertaining to
the information will be considered during our processing of the meeting summary. Prior to
disclosure of the meeting summary, the Commission will determine the reasonable steps to be
taken, if necessary, to fulfill the requirements of section 6(b)(1) of the CPSA. You may also
request confidential treatment of information in accordance with section 6(a)(3) of the CPSA.

To assist the Commission in evaluating the accuracy of the information contained in
the meeting summary, your comments on the enclosed material must be specific and
supported by documentary evidence, where available. You should also include with your
comments all explanatory data or other relevant information for the Commission's
consideration. Please note that Commission considers broadly expressed comments that lack
specific supporting information insufficient to sustain objections to or comments on accuracy.

If the Commission decides to disclose the meeting summary after its review, taking
into consideration your comments, the Commission may also release to the public your
comments (or a summary) unless you request that your comments (or portions) not be
released. If making this meeting/telephone summary available to the public requires

Office of the Secretary, Freedom of Information Division, 4340 East West Highway, Room 502, Bethesda, MD 20814-4408
Telephone (301) 504-0785, Facsimile (301) 504-0127, E-Mail www.cpsc-os@cpsc.gov



Mr. Mr. William H. Parkes, President
Escalator Information Systems Inc.
Page 2

explanatory statements, these statements may be based, in part, on your comments.
Therefore, please be specific, and let us know if there is any other information pertaining to
the subject matter of the meeting of which we should be aware.

To permit full consideration, your written comments must be received within 20
calendar days of the date of this letter with three additional days allowed if you receive the
material by mail. Comments should be sent to me. Thank you for your assistance.

Sincerely,

Todd A. Stevenson

Deputy Secretary and

Freedom of Information Officer
Office of the Secretary

Enclosures



